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(54) isemmzm hmmmfu^y hmmnmm^m 



(57) [gJKj] 

a (1 b) ti, as^3gP<t«l44lg|I«i:* ,t — f*fb 



(2) 



1^1200 1 -2 1 2 7 82 



JS1IBIB©P<Kv hgB. 

ttQadty hBBlcWJEfl>lRl*T»»a5LfcHHc» p/t^<D 
[fS#JS 7 ] ±IBMtt#gH*. ±§ BffeOD a 3? y h KB 

fr6©s§gtias ufci&afcijfite-r * c t*i*Bfr zm 

$RJS6fBB©P<J?y hgg, 

*±BBffi©P#«y h^BOSBf»cj5Ufctoa*liite - r«C 
£*W»<k-rsSMffl6IB«©P?l?y h^B„ 

-Lte-fteco p-f hgafrs omn-z awr s-fg^sfisu 



y h£B?£-3Ts 

£B©JiHH:i/**flS<Z>P*y h^B<7)figS0D)g-&^^ 

mxm 1 2 ] ±En»#Bu % ±tsmm<oiamt l 

T, ±RtotDn#v hgB©/«g<DJg^iscj&c:TgB 
1 1BK4>n*y 

IW*Jg13] ±SBfi8«]g#L^ai#©fi««mL/c± 
lBfte©P<K-> h£fi<DfiKm<DJg#^,teB©l8g©Jg£ 

±IEMW#«tt» ±BJttt#Blc£«Jtlft«3£#aB4> 

t. ±i3M©p*y H£mmo'<?W}*mnu ±iBJt 

±lB^<DteS<h LTv ±E«(DP#yh» 
Blc{Kt>«t^tt«Bfrr«C^«1«B£:r%ni«4(1 
1 iBBOP<Kv f-gBo 

4] a±n(Cftlb«3k£?«g«£l0!>P:!l$ 
y hSBOMMrTSadCy hgE©*!lfflWS£T s 2&o 
T, 

SBcDMHaicl^ffeOPtfy hSB<DfiES©Jt-&l^« 

ilB©fi8g<DB'&lMClCCTRffS0D«ia=eBfl*&-r*iias 
X8£«*LfcC h£B«)t!l»£ 

[fs^i 5] a±nic?fih«9fc&-r«a«B«>a# 

y hgST'So^ 

ftecop^y hBB^eass^ nT<«ittiaiiMi«SBr 

3Ritfita*«iaj-r*(jiB«ta^i8t, 
±iBffiBstb#ecD«iajtc<fe y^/c3Kffi(S3tBiSfflt±f3 

a«*Bfl«a« Lfc±IBittH1IBBi tc»^Tff»*iiJ 

Bo 

UMtqn 6] g±tt(clHb*3br*-3g&S!cDn# 
y h£B©W»*T*n#y h£B4>Mtt£S£-?fe9 
T, 

^«ffiB©m <t±iBafix@tcTafi l rc±wmm 

*tKI^TD*y HKB0^1)j^SiJffl)-rS«'Jffl)Xa 
i^^-r^^t^tSai-r^P^y h^B©*iJffl)^ 0 



(3) 



0 0 1 -2 1 2 7 82 



Bo 

SitiUMffi^ fftOPtf* hi£BKanrrSjSHf#IS:£ 

#ifticiB«-r aiBigxet =&=rr * c t ^^t-r s □ 

[0001] 
[0 0 0 2] 

/SCTgaEWl^Tifi^S-r^g^cDP*^ \-%im.<D 
[0 0 0 3] LTti:> RttttKli, □ # 

[0 0 04] 

[f8W*W^L«fc^<fr-5^Ii] tea?, ZL—«f<DP 

3t©^©n?7tf«Rra65:p?j?y hssstfissga-ftTc 

So P7> K^BfrSfclj^tiS^pgPV;/ K 

[0 0 0 5] C©«t-5ICP/1?> hgEte. &±t*>lCfiM 

j: y frus^sr « c <t tpp* s„ 

[0 0 0 6] LfrU a»Sl©a#y hSBIBtcii^T 

» h»BB©W$B©£*Mc»^<fni>©»je«fcft;!rti 
Tf&LV n#y hBBM - P»S*n*1f«W!:j6i:fc?5 

tt«r«c&#?$n& n#y hSB<Dfrifc&SHr 

[0 0 0 7] fCT', *9M!B % ±ie<DSimic£g^T'o: 



»*»3£-r*P#y hJ81StfP#y hUBOMB^S 
[0 0 0 8] 

bwu ±iBa)RH«B»r e±w»cfia«j* 
Bicmsoipj^T'^BLfcistc. mgajuisntt-rs 

[0 0 0 9] C©<fc5£«lJ8£B?LfcPij?-y h£B(i« 
BOP*y h£B£ffi«OA»?ttiELfcMKcntfR5gft 

[0 0 10] *fcs *fimim%ntfy h&BOftJtttt 

ST SS«M<DP*> hBB«>«l»«r«a#'> hgB 
<D«USP^S6TfeoTs {&4>P#? h^BtcmJtOrRl^T 8 

[0011] C<0«fc-5*P/1?y H£E©*iJfflWS£(cj; 

So 

[0 0 12] *#MBl«:fi&«p;j?«j/ hgSti* ±3? 
K£«i;tS„ 

[0 0 13] Z.<D£. r> temtiL&ffipLtc P # -V h^B«s 
flfi©P#y h&B&Sffi£(DfiHttrtlcA9fc£$(Ct tf 

[0 0 14] 4:9SqBlclKD#'> hSIQMM^ 
»(& ±xE<OBS*«j*-rSfc46lc» St^lc^l^^ 
Sr«affSl4>n#y h*B©W»*r*a#y h^B 
©*'J^S6T»oTv ffiflDPtfv KgB^6RFrS0D«i«E 

[0 0 15] coj:3fta#y h$SB©*'JfSW;2sH:j: 
U, P#y hSSIt iOQ*7 hgBfr6ffiS©^iSE 

rs. 

[0 0 16] Sfe* *«HBfc«RSP:j?';/ h^Btis ±a> 
©SSl*«j*-rSfc46^ g±6*)lctTK)«;*^t-Se« 
SOQ^ty hSSB?SoT. §B<D^Hlct^Sfte<3DP^ 
•y hgE<0j«g<0fi£l"£«a-rSj£lB^lvBSm#S 
J«g)g^«iai*e«««aiL/cffi<Z)P<fey h^BO 

^Ci^.S. 

[0 0 17] COJ:^ft«fiS«tBil.n:a#>y KSB«, 
gBCDiHiaict^ftecOP/lt-y h^BcDfiESco^^^fig 



(4) 



&B2.0 0 1 -2 1 2782 



[0018] ctucfcy. a#vb&m*. &E.(o®m 

[ooi9] $fc, h«B<o»j»« 
jrrssisswjptf* r-gBroftj^-rsp** r-gB 

-rs, 

[0 0 2 0] C<Dn/1t-v h^SOD$iJ^;ilCcfey. a*" 
[002 1] Sfcs *H^lcffiSP*>> hgBtex ±35 

mm? itLm»m¥m<D&mic*vm 

[0 0 2 2] C©«fc3*Hj«*«?t.fcP«l?v hSBti* 

«op#f hJB«*»sas«*tiT<**ftiaijia*s«# 
me* y s«lt» ttB&ft^gtotttmc £ ywfcsas 

fflStf $8 t Sfi#«#Sfl LfcttisEHISHi tc*3l*fcfT 

m*$m&mc & y«mr«. 

[0 0 2 3] emefcy, □ h£BB. 

[0 0 2 4] 3=fc, *fB«(cfl(«a4ty httBa>MK6 

m.?z£wsi<Dn#v hKBotmersa*? kbb 

So 

[0 0 2 5] C«*9ftD*y hSB®«lttl£SlC<i: 
[0 0 2 6] *«W»c«SP<tf-> h«8(is ±SE 

[0 0 2 7] C©«fc?3S:«Wl*«jlfeP#y h£B(*« 
Iff HfMmRlc «fc y fNi U ttHfraffffttffHH L fc*ft 



[0 0 2 8] CtUCfcy, hSBtt, iftBIINH* 

[0 0 2 9] *MH!lCfll«a#v hSB4>Mttl£ 

srse«si©p^y hSB<oty«i«r«a#v k^b 

IBW#gMCEttT*l3«IS£**T*. 
[0030] COP*yh gBOfclffll^lC <fc y % P ,* 
y hSBl*. iftBHff«*fHHLT\ C ©ifcHlffSBfcv M 
hSBlcffi«-TSfc«>(c«^-rSo 

[003 1] 

B±nicf3a«gfeST«Bf|B4>D3!fty httB 

[0032] hsiu, ■ ii&otrj.^ic, »u 

0)Tclsbmm-£t\Z>ffl%!>2 a, 2 b, 2c, 2 d <t, CC 
D (Charge Coupled Device) tfx^A^ ^£<S:#iK& 
zrnfcaSgP3i, BK*4£*flia.TV*. COD*»h 
SBitt, 02lc^-Tcfc-5iev a— W rfcTj <hS--5 
I5KP2 aS2-^©#3 0 01C(DH±S Tfc^j ©ft 
f^*r S <h U»o fc S ±«*fr»*r S £ £ tfT* S J: -5 

[0 0 3 3] C«>a#y hii» t S^ttttfrUSs <B 
[0 0 3 4] Ri*WlC«, P^hgllB, MftSH 

;*;rr s * -5 tc%*tvTt^s. 

[0 0 3 5] C©«fc5KS±WlC?Tib£$*S-rS£««J 
[0036] il(i#|g<t LTf*. gFx^H»*?iJffl LfcilB 

^ifi^ifens. uttwtctt, p<t?-> hiiBi*, «m 

fiixTt^So mtfEI3lc^-r<»:3lc. atfyhSBI 
a (1 b) tJbS^lgP^^atlgP^A^ — (Wb*hfc #W 
«S**UfflL/c*^«9Ji<i#S2 6*«ilT^«. 
[003 7] C4>£9«aflH*ft(cj.»j,> a#yhM 
1 at*, C©l2l3»c^-rj:-5lc, ion^hgn b 



(5) 



ttBl 2001-212782 



^J^lCfti-ftTI/^o 

[0038] 3=/c* mm^fsoi lt«. mmm*$*mm 
Ltcmm&fstftmf ens, A*ttic»* p<k-> r-gs 

lis IB4(Ca*rj:3lc% Ptfy a (1b) Kfc 

t^T, v-f?p*>2 1 ttSlcffll^U XtT-^2 31* 

[0 0 3 9] ci<DJ:e^:iSfi#Sicj:yx Qijev hgg 
1 at*. 13 4 (C^f J: 3 IC, motutfy h^S1 btCD 

Jr-ptcfttrftTl^,, 

[0040] iifi^isi: LTi*. wasfuffltrc 

-KXQy H 4£f|;t7V-5,, 
[0 04 1] dCT% PC*-K<tLTli. *=E>Jt)- 
K^Mt L AN*- K9tf ¥lf a** hgg 1 

I*. PCft— K*Q? h 1 4(CJ:y* y^yft-KlCtt 

LAN*- KCWe LTP-A/HU h9-*± 

<D/ <— v ^;u=i > tf a — S» 5 s - * mm^n 3 d <b 
73-3 0 fll*^ P^yhSSI^ E15lc^-r<fe-5 
tc, PCA-KXD-y hi 4i:PC*-K200iODP^ 

8±?PC*-KXD7h (l/F) 14iffil?n5 
9— -SffEtSgP 1 3^CPU (Central Processing Uni 
t) 1 5§m<itfLTl^. =r—, ^IBttSPI 3 
«s Sffl^-- SJ^iBlg^^l^gP^T'^ys CPU15« 

[0042] P#y r-^Sl l*. COJ:?5:PC*-K 
r- 1 4&tf PC2J- r- 1 4lC^tt^n/c 

8ft$ILAN#-K (PCA-K200) lefcy* ®fi(c 

[0 0 4 3] cmcfcy, hKliatt, 12161;: 

[0 0 4 4] W±^fc<fc?ft&<I3MS£tii;l£c:,i:lc 

tt«£8k?$3,l:5(::ft&riT^3. ftfc\ ilff^MSti 
cniCffi^*ft£fccD7l*ft^C<htel^$T-t»ftlA> 
[0 0 4 5] *«Wfl«Siffl*tlT^SP<J«y KISSl 
it. d<DJ:3lCfte<DP<tf'y hgSi^03?ii&t5C 

[0 0 4 6] a#y h^SA^n^+llSj^^-o/ci*, 

it. a#>y h^S^(R)*^o/ci:*tc. p<jt-y h^sr^ 



[0047] zozotetiim*. mtemat. mm* 

icti*. & d <t ic d: y Rifigi fn«„ 
[0 0 4 8] rafe-Sx tbftssu* *ftti[cj;«flre* 

:£#[^SiM{§£ttT<*ffe<DPtfV hgE#6©#tt 
Ts CPU«o»JM¥«li. «mwcj:y«iii*ti/£« 
[0049] *^(cj:^«^cDeia^iR]it«fgipji4^ 

SB (>ifl#©2 6) «H3^(cifij<<fc5lcffi^^c:<!:T\ 
-E^cO^rftlciPjlvT^fcP^-y r-ggtfSlSclEBlciR] 

TafltKtttfsswtt <t ft y . ? s icnm&& # phe «t 

fty. ieS<!:LTStScffl#fl!)P<t?y r-gH<D**£:&«g 

[0 0 5 0] -Tftfe-Sv E7* (A) (B) KST 
<fc-5ic, 2S©n#y hgH1 a, 1 b<)^$^ol^ 
ftfJ:-5ftJS^cH, hggi atiffi#<DP^-y 

KSIM1 b^igiaLT^SCtlclifter, 07* 
(C) lc^-r<fe3lc, 2S0P#7 r-ilgl a, 1 bfl 5 

[00 5 1] C©«tatC. □^h^llali, ffeCDP 
HSU bilRl^^ofcCt^ffiai-rsci:/)^ 

[oo5 2j mmvttimtLTi*. m^coi!if^ 

[0 0 5 3] m3£©af^t LTtt, ffililtf, IrJ^o/c 

[0 0 5 4] «f c% m^©tf ?B<t LTtts «l7Ltf, j8W 
©«a*»*«<Dtt«»#i|«f 6 tl5. |q|* $ ^> /c P # y 
h SBOiSni Ott«^*fl6©tt»*«»r * t £ ic J: 



(6) 



f$H82 001-212782 



[0055] $fc v p*? hgB(** w^osas^ *B 

itTSS, *<Dtctt><Dffim£ LTs hSS(t 

#7 hSfilSHB^SCt?, fft©n#v hBBB* SIS 
«^dl7Jg|JS'^*D<Jt-y hgEfrSFfctcD^ltrtlcA 

tf, p#v h£Btftt®P<K*.y h£B#£4>B4#SA 
?$fc«£ic& P<Ky hgEli* fft©p<K«;/ f-^Efr 

[0 0 5 6] 3aA^#^tt«?iJBLfct,4>?S«« 

[0 0 5 7] CtUCfclK E8« (A) |Ca%?J:3(C« 
P#y h^B1 a, 1 b®H<DE£#Li0!)<h$(;:liB 
BT*4L"»J:5*«^T*»-aTt>. H8f (B) lc^"T 

6WM8K**«#«aj;foLTl^ffl#cop;J?y h£SE 
1 b:&lgitET***J:-5U:&3o cniC<fe»J, fl*.& P 
tf'y h£H a. 1 bOFaaffiJKjtf^KfcofcBtlC* 

p*» t-mm#w&4>a#v hBB«-snu wso» 

[0 0 5 8] ^DS^fiJfflLfcifi<S*®<D^»C 

ffilAHf IS 3 ic^-T J: -5 lc. IEE^lS)lcrSj< 

^Tl^CctfcmliStLT. D#y hKBtflfrSOBB 

[0 0 5 9] CO^SftC&fre, ttjaStlSB^CJi 
lftttoatSl«*«, 0J*.l£B&«f!l£ Lfca«*«* 

©b^Utrsct^ P#y H£BjMS.*£oTI** 

isEfc (c ft £> «h L TiSIST'^ * J: o (c «b * 
[0 0 6 0] SS8l*«lti!-r*C<t^ SigtlctSU 

h gEHa<DS§g8u:jS U TS£ -5 *t®i£ t ^ t l/> o ft J: -5 

[0061] Jit±tD«fc5UU P#v h^Sti. ffeODPtf' 
y K«B<tODPaz > ««*5SESST*«51fi#©^^.SC 



[0 0 6 2] □ h£B£d!>m?£a*~«1ira#/8a 
3, 

[0 0 6 3] □ hgBli. J&AU^I/fctSUT^IJl 

^jUKjSUTfHbsstBrsj: 9 terser?* 

[0 0 6 4] C4>£3ttjasU"</U4>fl|tik £4><S:3tt 

[0 0 6 5] P/1C>> h^Ett, B<0P#>> h^BtdJS 
oftt?. ±SSLAJ:3«aB«RlcJ:tlJtJIU^/M> 

u^;i/cDit$B^g^ixo/i:P?}f'> mmm^(o 

[0 0 6 6] m*-i£. h^B«. B(0P#v 

[0 0 6 7] AflsWiCtt, hSItt, «9«>P# 

v hSBOfiEfiU^U^B^tt^tcUx ♦S^cofiUS 1/a; 

W^p#y hBB«kttlB-?fcP#*y h^B«x gBcTJfiE 

<fc3lC^:*, P#y h^Eti. *#©P#v 

ECD^gU^/U^^t^lCtt, *B#CDP#> h^E© 

BB(cjESC7gB0>f7lb«ii&t^lli^LT9ti£t-«c:& 

[0 0 6 8] a^yhSltt. ««B^t^aj# 

B^ttffl LfcflS©P?l?y h^EcOfigSU^C/Utt SBCD^E 

^icli, B<DP#9 hBB(ct£3?rlti«L7. ltS#IS 
lc«fc«lttBie*« { aB<D^6SU^;U*i«JSt''Jt^fc»*s ft 



(7) 



*5H2 001-212782 



£ y teSRi^ y 7 h * x 7^ t LTflna^nT^* 

[0 0 6 9] C©^-5tC*l#a)P/1t'y hgSCDfiKgb^ 

-fagw^TKimns^isyAtienfctot^^o «y* 
u^ufc^fb* tfsc tit. gMJtoJiiicosenid: lt?« 
[0 0 7 0] ^-r^1ffS(ifiEgLx^;Hc|5fi^^ 

[007 1] XTc. P*-y h^{a(i v Jfflafl|ffi« s 

rsnra&rs iugiffiffti* §ais 

t\ 

[0 0 7 2] ntfy H£Be*l<:J;3iftEI1i$g©StftU: 

ttffli LTfiat^<&&B©1t81£i§*ig^lc^TiJtiyi 
T*. ffU^QflMMcii* «<J?LtfEI9tc^-r«t:3tc, 2 
^©P/K-y hSU a, 1 btfl^T, t/L -fX, 

[0073] C©n.jfy|-gS1a, 1 bli, Ell OK 

1 o jpnoi Lfci6i&nra#iBtt;?n3iBtt^& 8 

fc«SfifclC«fcy, D#* h£B1 a. 1 btt» tfclllifBfc 

asctms. ra*>«. commit. 

[0 0 7 4] Sftv D-f7hg@1a, 1 bit. 01 0 

tc^-r«t-5ic •fte©p#-> hBB#sasfisnT<**B 
0tsffl*sm-r*sfs#ia7i s ^?sffis^«ai-r%ffi 
s«aj#ifi7<tx ttK«iti#©7©«tmcj:y*#/'cSi£ 

ttBffi*l&fift¥& 7 g<§ LfctftEHi?8 <t KBrJi^T 
«WWcJ:y» P*t«y h^SI a, 1 btt. floaty h 



*. WTfcU *l©Q#y hKIl a J6HflHH£fHRi 

[0075] fSH^ta^lfi 9 £ LTtt. fl GPS 
(Global Positioning System) mz.tt&-$tlZ>lM&tiL 

[0 0 7 6] mi <Dntfy \*&m 1 a W\ KUaflftMtiBi 

K&HiLTL^MKc* ffimtb#Hl9(cj:y{Bn:1ftlB1* 

If. m9lcjntJ:olc. 0BA(on3 0 K Y73 0 
2, -7-y->a>3 0 3»*«lULT» *n6*«»*d: 

/hs SPMU:a&S#;-;l/3 0 4lc-^T«\ miSt>'^2 
©P*7 KSB1 a, 1 bit. &E.<DljimtLTmm? 

So 

[0 0 7 7] lioa^y h^BI att, *BB1fHBfft« 

#is i o jc j: y ft nfc*teiam«i*> e ic j: 

□ h^EI b«, »100*7 KSE1 a^SaSfl 

**iT*feiftianwi*sfli#«7icj:ya«r*. % 

LAN*- KCfiJBJ Lfc»«#«»tf 3Hf Sft*. 
[0 0 7 8] KHIB1ira«S(tn-9/-clK20!>n<K'y h^S 
1 bl*. «|»*«5icj:y. SB©»aBjft««itiJ«8i*ti 

5. AttWKli. S2©D#y|>8B1 bti. 

#fS9 icj: y«ai*tlS3EHSttB©tS«4:tti0«ffi(cS 

^T. RSM&ft««l3 0 K 7'r>3>3 03^ 

[0 0 7 9] dCTs SI5MF«glCifeSS5ffi3 0 5^a^% 

<fr*c<tic«ty. S2©p<jt>y h^gii, itemtf$8«h 

■> h^S1 a, 1 b(DP^T'fflS3 0 5©ffiB*«jt$ 

i\ ffl?§3 o 5oKBffiBnm«M«LT« sn&tfiir 

2<9P*y hSBI a, 1 bit. ffUCfSCfclftfP&r 
[0 0 8 0] lX±<Dd:-5lc, P#VI-gl1a, lb 

[00 8 1] ftfc. *ftE*eB4fiK-r*li^s *a*y 



(8) 
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hSEI a. 1 b&&-Otm&mCT*&2>Umi:K^<D 
T\ *D#y h^S1 a, 1 bli, iS5#0D%l2l^ra6>L 

[0 0 8 2] 0!l;5L«r v HI 1* (A) K;jVr<fc?&*feH 
tifSmp 1 St»Ol1 ©D#7 hgB1 ale, S2©o 
#v h^HI btfEM 1«f (B) iCTVr^&gBtft, 
OifcHttlSm p 2 fcj&flL/cii^lCl*, |g 1 ©Pfr> h 
ate. H1 1* (C) lcm?£5ic&n#y Kg 

[0 0 8 3] cfticfcy, mi h$SB1 ali, 

ig{l7*-nT*fcB2a>ptf> btMmLUMM 
tttBlcS^T* MjEB2©P;#-y h^SI bCDteBS: 

[0 0 8 4] COJ:3«:ttmU« ±a*Lfc«J:-5fc 

[0 0 8 5] Sfe, «BI«aB£iS^JI«U. *S&tf>P 
hBBOnzraCflWfcKBS-ttT^a&iftHx-* 
«-^^.Tfc<lS^(cl* v B»%«£<&tfcEIIIffifr6ifcH 
±T«>SB<3!)ttH€««LTs £SlMi:ttBflRI«%{B 
*-*C£T» ±5fiO)J:eic. ffl#©P#7 hgg<t^ 

[0 0 8 6] frfc. ±aS<7><i:-5&j§fM 
#l3lc<fcy. BkOD#7 l-8Bi©B7l«l*«ftt 
«C p#7 hglll BdtOn^yhBB 

fcelMRHlCj: VffiSLOatfy hBBatWHHtCt^C 
t*Hir«CitfI , S4J:5K44. 

[0 0 8 7] «*tf» n#-yhBBfct*» *t«&£ffl<*> 

blteo . fl*i& tmstfemtoftWi^TiviLi*. 

W7M 0>iIJg*» Wf 5 J: -5 ftfrtt<T6 ttSfrlte 5 1 

[0 0 8 8] £<D<fc?£i7iat5 r ;U£ISt§;*1*Tfc< CI 
a#v h£Bli. BSOPtfy h£BQ#&$lg 

[0 0 8 9] CtllCfcUs jfiROD^v hKBtt, fft© 
D#v h£B®#&«BKr«C£T?>XS4>tt&tt 
^fflO^K)=&5l^-r^<DT\ H— *m, 1^JXl*2£T* 

icfc*. Bmrtilfs 

[0 0 9 0] *fe* BKLrc^BlCfSUT^>X«(DB 



Hf*tt<h LT% BR«>a*y hBBtf. frB0!)6m]tf& 

So 

[009 1] Hi 2(C^-T<*:^(c, B4©p<l? 

v hgH1 d«\ BlStfB30)P<Ky HSIB1 a, 1 
b, 1 c(CBN!LT3?>K«S£fllU tommZtlZ 

mm* nr < * 37 > kicae utb 1 »if* 3 ©p # •> 

hglla, lb, 1 c#BMrlb«?«£5tt:4:;!rh 
T^5. CCflTtt, »44>culty MBH1 d£mi75 
SM3cDP*'-y hSBI a. lb. 1 c £4>n«>ilBtf 
iULA N KlCfTfotlTC*. 

[0 0 9 2] RttWKtts •?•<*)<*: o ttttlUbfE& £4 
h^BI d hMB^^'J^h 

te*) RSrt(=«P#y KBBtC»JS**lT»*a* 

«i5£lc<fc y nfta^y hMWZ* y 7 h R S tcj: 

# * hmwx* yrhRss. b 1 &tfB 3 h 

Slla, 1b, 1 c\©37> KOSStt^'f 5>?'C!> 
I'Ji^ *p#v hSBOfflnaKT^-fSV^Sftti] 

[0 0 9 3] n#«y htUBX^y^hRSco^ffitc^ 
Ttt» «AHf» El Slc^-riaiC 37>K*«Bfr 
SBatftlfcBaOx— >5>JDi, D2, D33b^^-5o 
^1 ©5 s — r ?5>JDili^1 OP#7 HSB1 alette 
*U B2©5 r — ■ S'5'JD2l*m2(DP#-y K^BI blC» 
fS^n. 83©f- S'fJDiti, B3£DP#y h^B1 

fJ<tS-n, fTUBB'>X5 1 ix(Cfi^T'f7U«BBr«a 
hBBIcfSUTa^Cv hMBX^ y ^ h R SOD^- 

[0 0 9 4] SWWlct*. a**HBWjyhRS 

^IBizt5*nTl^, f LT» #x-*5>JDi. D 2 . D 3 
SIC, f@/7CD I /<<D?t?- 

mm. K«Bicas«r*ttft37>F. 

BB1 a. 1b, 1 c«>m?IQffi$<f 
[0 0 9 5] Ctl6P7>Ri, S^-^^JD 

i, D2, D3^i:^i^•'TSl^TllI^c±fr6T^cM^T•lBais• 

[0096] coj:3«a4t9 hMBX^U^hRSlc 
Sr3l/>7\ S4©p#-> hgB1 dli, 35c©«t3lcBl 
7il*3©n#yh8ila, lb, lctcP7>K^ 

[0 0 9 7] ^4©n^hgl1dli > P#v hBB 
1a, 1b, 1 c <t(DBTiiB=&Bift&-rS«D»Cjfe3l^, 
/-fvyp^^PGitCtyp^.!/ h^BOD^fcttii 
BBOZL/y K2 8a, 2 8 b, 2 8 c «4j4r*o B 
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1 nmW!3<Dmmmxi>y K2 8 a, 2 8 b, 28 c 

it. nm*'gm?z>&m3Em3<Datfy k^si a, 

1 b, 1 ctMfc'JltZtn:. »l5Jft5P#7 h^S 
la, 1b, 1 ctomTT'-^^m^vtcttXD^O 

[0098] f LT, S4CD#7hgg1dH CCD 

«fc o \z9— ?mmo>fflteic9ziLi5£i$, Ltzm 1 nmrn 3 

W^jififflXU > K2 8 a, 2 8 b, 2 8 c IC, ftlS;* 
ft^Ptfu/ K»X^'J^ > hRS±CDmi 7172^3(07^ 
— SWi, D 2 , D3 : £ ; tnf f +l;fi-ro SiWIBXUy 
K28a. 28b, 28c Tit. attftlfcflHB (x-* 
FJ) fr6 I P7 7 KUXt^K— HS^^IXf tULTx $5 
-r?>l>cLT§n^ h£H(c&*EU Cftlc«fcy» 
iiftfliXb-> K2 8 a. 2 8 b, 2 8 cc§P-f 7 
SI a, 1b, 1 c t<T>T— PilMfrtflftfcfc-ft*. 
[0 0 9 9] SSflfflXU* K2 8 a, 28 

b, 2 8ct*. 3l*;Jg*n/c^-25'JDi, D 2 , D 3 K 
tBidiirftTl^=>T> K*. ^JiflfflXU y K2 8 a, 

2 8 b, 2 8 c<DF^T'|s]^LTfHM-r^o 

[oioo] o^hgsia, ib, icii, *toSar 

tl£jHIfl§XU;/ K2 8 a. 2 8 b, 2 8 c ft^^fl* 

a, lb, 1cli, §flLfc=l^>K^II^-rSc 

[0 1 0 1] C*UC«fcy» Zmmmxisv K2 8a, 2 
8 b, 2 8 c(C<fc£PV>K<aiMaj*^c>-9U:o^T 
telplJfHtftSttTl^Ctfres Hg^l a, 

1 b, 1 cCDfiWllt. £totLTte,l®'<miZ<£2>*,CD£ 

[0 10 2] 01 4lC^-r<fe5tClB>i*tlTl^ 

wmt.^ y y h r s zm^zmttrnzmw? 

©□^•yt-g|B1 a, 1 b, 1 clcj:y> l^toKt>3 r<^ 
"J K2SS1 a, 1b, 1 clz&Z, r^x-f^j o^Sii 

m$m.\t*m?w i 5* (a) #6 co 'sosib 

g^JLTU-SiggfcDPtfV h£ISl a, 1 

b, i cib\ rfc&yj ©sg&Kfci^Tv rtjjx^j 

Z&mimT&Z,, 

[0 10 3] Ell 4lC5VrPtfV KSWX-J'y^'hRS 
1*. 1 ?T@lCx ?T®)gS->X7 i A(clg!iS*n-5P^^ h 

-a-tLT TNUMBERj <hfEiiEL"c\ 2?mizmm?% 

£5lz. 3^©Q#7 K&E1 a, 1 b, 1 clCcfcytSS 

m'im&'ijom^icit. -^mcomit r3j «!:^*„ 

[0 10 4] *LT. 2^BWP*(Cv ^iififflZUy K 

2 8 a, 2 8 b, 2 8 c t&Utfv hgg 1 a , 1b, 

1 c i:<DP^T-ii«^T-5/c«><7)tglfi^ PWKtMMB 

aii-nTL^., strict*, i y\micit*-3.-&wz 



2WB. 35iJSx 4FJSK, =&ii(ffflXU-> K 
2 8 a, 2 8 b, 2 8 ct\ *llfc-$n2>ntf>y 1 

a, lb, 1 ctOffK^Wr^fcto^lffB^IBai^tl 

[0 10 5] 2'nmc&^T, 15"JB(C r|P_ADDRESSj 

§aa>-r«„ sasi. i*ijaic thostnamej tm^z. & 

[0 10 6] 3fimiZ&^T. ^tahc^-n^ 
Oj ^IBiEfSo 

[0 10 7] 4tTa^lCiJ^T, hggictt 
tl* &?'J IZ. P ^? V K« <*> P * y h ^S<D?7i!j^$iJ 

[0108] p^>k^ aftwictt, ±mLzmmz3 

fey. H388P^>Fl;J\ ^©.ta^tt^P^y Klc<*:S 
^>R*. P^>KSm^-r5>-9lcotNTIllffi^c:S 

ffl * t z> tztbom i Tift<&a> - o*f«fe 

[0 10 9] SYNC^«5l|»c:LT I D##i:*§8St (JW 

t> mmmzmii^oo ) ^)^^snTt^-5o i ds 

^ti, SYNC^lCOt>T(O^SiJtiaic:*:«t»OTfey, 
ftfi<DSYNC^c:©SES'J1f$8<!:S*c I D##K«J; y 
SYNC^^HESijrSC: <hlC«fc y, flfitDSYNC^itSlsIf 

$fc, mm&!&mt. ta^hsu a, i 

b, i cic**i^tt£-5fisav5*sttT£y, fnew 

mmT-it. ri ooj ic^Scfc^iciB^nT^ 
3o Sfe\ H«8SfiEJi3Bclco^Tl*. ri ooj iciSS 
t %> z. t. izmtt nz> t <DTitiSii\ 

[0 1 10] -f-LTv c:(DlllWSfi8JgSai*> P<K-> 
fi1 a, 1b, 1 c^O^KtciKti^tt^lcfc^,*:* 

gimtfrnmimizmT LrctzizumztiZo mttmz 
it. x.cr>±=> nulled; y m^^fiEmcDJiDSt^ss-n 

[0 1 1 1] mX\Z, micontfy h^gl alt. ttJft 
5-tl«^1 <Dii{tfflXL"> K2 8 afrejUSnT^fcP 

^n^^Tfe^ciS-, ^<DgO)1f?B (i-XT. fftSHftt 
i^^o ) :&5iffrS, Wf5*tl-5S1 <D®flffl7.U-y 
K 2 8 a Tl*. S 1 OP#y h^S 1 a #AAL^f$«l 
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gm±©i Dm^tf-&?%mmzmmmmmzm?L 
mttfe®&mm®mm7n-/ &m t y g m icTJa^-r 

*c f LT, 4TCO#7 h^SI a, lb, 1 c<7)^ 

fR&o>m» *0>m* ri ooj k&£„ 
[oii2] cwcfcd^iasic.fcy, Siift/axu-y k 

2 8 a. 2 8 b, 2 8 c li> H«Bty»fflfP-/^Mt 
( ri ooj ) iciiL&CMsgy&OP^v K©gS*aiL 

[0 113] ^-LTv *tt<Da#y hgSSl a, 1 b, 

1 conwi^'smr^ti-vi-imy^D.— *3 3it. 
c <r> £ -5 ft wimmj&^o^m^m^mKft -otcz. 
i^stig-rsctic^y, i Ds^ic*tj£**i;5SYN<:iSr 

%SfT©n<K7 h^S1 a, 1b, 1 ctcfc^TUT 
U n^hSSla, lb, 1 cti^kOXmiz&tiZ 
ttf&Tfc*C££ffl*C CtUCfcy* /\°- 
V^l/PVt?! — *3 31*. nmajWraodtttTOffi 
SflXiUCfco/ciS-lCli. ^aHifflXU-j/ K2 8 a, 2 
8b, 2 8clc e fcy;*©=lV>K:&3Sfi-r£o 

[0 114] ^tcp^vRi* EI1 4lcjjvra/1t'-;/ h$"J 
fSIT.? y 7 h R S Vit. WAIT^A^fiTrnSc 

[0 115] CCDWAITf^i, Rtn (ms) ^l&lCU 
oTJS')s WAIT^^gltlXofcP^-y hg^iigSS 
nfc^P^f£^# ^> T 6 3fc© a "7 > K'V&if T* <fc -5 4 

[0 116] WAiTffr^asi&tf^vFft roj % noo 

Oj „ T2000J t4oTf**iK5CDffjn8T«. Slfttf 
TOj <DWAITfSiJ<ft£gfILfcSg1 ©P«l?y KgS1 a 

T» HOOOJ OWAIT^^§flLfcm2(7)P<}?y 

hgffil btt, lSSS^Ti^6tlTS-TU^P^>K^18> 
^TUftLTx SliStf T2000J CDWAITtfr^gff Lfc 

,; 7>K=&2l3>^oTII?T-rSc -T4fc-6> 0y*.tf3n7} 
I$3<0O/j?'y hgS1 a, 1b, 1 ctDSW-Ut-p/cWA 
IT^(D§I3»6^T roj IglTiMJg 
3©a*7hgS1a, lb, 1 cte&lc&enT^T 

[0 117] *-LT\ *£tt4>fl£JB?(i* CKDWAITtft^ 



WWC&ffi^SP^VKl*.. TBANZALSITJ £>P^> 
KiftoTL^*. TBANZALSITj KH\ P<tW h 

[0 118] CCDcfe-p^WAIT^Afiigaj*^ j§g^T 
l"BANZAI_SITj PV> K*' t j|iai*tLT< SC<tlC<fey % 

O-^fHilA^/fScDffilC^^/cit^lC TBAMZALSITj ©3 

7>k*m*u sg2<z>p*-y f-ggi b«> ^-n^e 

1#<£lC TBANZALSITj K«PBttU m3<DP 

#v h^mi cfcl\ -?-n* N 6 2f3>^lC TBANZAI.SITj © 

[0 119] ^W^dlCSYNC^-^WAIT^If^JlS 

*ti/cia 6 tc^-rp<K>y hSiJSffx-? y y h r s (c <fe y « 

[0 1 20] (5^@) (DSYNC^tCfey, s- 

h^si a. ib, 1 c mtnaim&\m^wm 
icft^t. i d = i T^itfiEjg^^jai^n^o id 
= i <Dmmwmm&<D-su& nooj tc^scitcj; 

U, SIffflXt/7F2 8a, 28b, 28c^5WAIT 
fft^&tf TBANZALSITJ (D=1T> K^flftlio 
[0121] mMDr-ZW (^1 ©0#7 hlllla 
(I P7>KUX#11. 22. 33. 44) S» 
5iJ) D 1 0)WAIT^tCl±0«> ( roj ) #AoTl^<D 
T\ SKOP^'yhgn a«-T<c(C TBANZALSITj P 
7>KtWfU Eli 5^ (A) ic^-r<fceic, 

[0 12 2] $fc. S2©r- S»?iJ (S2fl)P#7hg 
11 b (I PT'KUXtfU. 22. 33. 45) (CWf5*n« 
T^-^^iJ) D2©WAIT^lCli1iK> ( TIOOOJ ) tfAo 
Tt^fl)T% S2cdp*^ hSIgi bli, S1©P#7 
h^S 1 a *^P^?> K*HfrLTft x 6 1 fcM£lc rBANZAI 
_SITj P^VK^HtTU 01 5* (B) icm?*? 

micm3(D9 : — (£3(0P^h£Sl c (IP? 
KUX#11. 22. 33. 46) IC^^nST 1 — ?f"J) D3 
CDWAIT^lC«2# ( T2000J ) tfA^Tt^OT. m 
3©P<K>y h^gl ctt, Sl©P/1t'> h^SI a^3 
K£SfTLTfr6 2fsM£U: TBANZALSITj 37>h' 
=&j|?TU Hi 5* (O ic^-r«fc-5lc, Tffit»J 

[0 12 3] l"BANZAI_SITj CDPW KO^ff^T'T 

SfcSYNC^^Sys StfSn#7 h^B1 a, 
lb, 1 cmk<DViM\,C&ft%fflgrC&%Z.t(Di&\&1f 
5Jtl5. cnicd:y, 5tlcH?T«F»B4feL/cmi ©p*' 
•v hS^I a^6^-6tt«lCAys ?TKjjifi£*g3aO)^H- 
*^ r 1 0 0 j ic^^dtlCcfcy, Sd#7 h^Sl a, 

1 b, 1 c«\ WaSiififflXU-y K2 8 a, 2 8 b, 

2 8 c^emaBLfc^ftS-n-SWAIT^SO-^laia© 
TBANZA I _S I Tj © P ^ V K lc <fc V ±3iE L/c J: 3 l£'<m* 
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[0 1 2 4] Ell 4K.mTn#y hffl'&XtVZfh-RS 

ic<t*j.x±©<fc5^5asicd:y. imam's 

Ell 5* (A) fr6 (C) \zmt?Z>&o\C 3£<7>P 
fr^gila, lb. 1 c £ 1 *!>-roB$^^-r6 L 

[0 12 5] W±£D<fe-5lC, S40P<l?y r-^SI d# 

hssia, ib, i cic£*w l mim*®%icmm.? 

Sitms. C(0<fc5fc}£i!&(0P'1i'-;/ hgS1 a, 

1 b, 1 cicj^tBimTiJW*. 3.-*f<Dmm<DmL-i- 

[0 12 6] fl^OD^y h^SU, iBItS^K 

r-gffil*. gflLfc I D««K:»r5l/»Tffl*<DQ#v h 

sm^tmsif * c <£ <?t* £ <t 3 ic y % c w c J; y , 

ffl*©Q«Kv h£H&aB?£&r31f8ltfl3-0!)1ft$B 
TftoTt, tl* I D1t$B<D5tlgU:J:y. m&<D 

[0 12 7] ( 1 ) P.-Jt-y h^HO«fiK©att«IJ 
P* •> h^EtD*SfiKI¥£DSfti5!Jlcot>Tltt^-r*c Ptf 
•> hSSIIl mttttlctiEl 1 6lc^-Tci;5lc^fig*ti 

[0128] CCD bfT^Tb* 7 1 1 T»«S*lfclH» 

ft^jiasgiJi 2ic«$g*n«o •fi^sasgpi 
2i*. ccDtr^**.*^ 1 i xvm&xtitcWigiT- 

^ItmSWjlQ^fiSU ^Oili&^-^rtgPMXI 8 
=&i>LTx IBIS^KT'fe^DR AM (Dynamic Random A 
ccess Memory) 1 6 ICIBIS* 
[0 12 9] Ptf -y h^EI (i, ROM-O"?- 

7i-x3 oicffi^+ifc^^y-x^-r «y^-r>*- 
-xt-tv* (v^-**xC#^is«-r^iSp D D o^y 

-*-K) ) 2 1 OlCStfr^^-^OIB^S 

[01301 Q5K«y KSfiBIBv PC*j-K7 

P-yh (PCfc-K I /F) 14^{f^.Tt^» Ctxlc 
PC*-K2 0 0#&^LAN#-KT£3i§£- 
lei*. p-a/ny, 7 *-* h 1 ?— tr±<D/<— y±;Uzi> 
kfa-*f¥©ttg|J&S^f6cDP*V hgSirODP^Wf 
-*iIfltfHIBBifcy, PC*- K«M ^ y a- K?fc 

[0 13 1] CPU 1 51*. 777->2ROM (Read 0 
nly Memory) 1 7 lCKtS**lTV*II!lfE7*P?7 A£* 
ROM-TV^-71-73 O&WggBAXI 8^LT 



iROMI 7K!31t3-ftTV-5C PU 1 1 CDajfE^P?' 

«^S£iSSP i 2lc^*n^gp<D/\°-v^-;u 
ZJ>tfa— 5» (Personal Computer^ PC) 3 1 (Cj;-p 

[0 13 2] H®<DK®Ztfiiii?Z&iii&®*mmTZ 
*r»a^-$19a, 19 b. 1 9 c, -fr-y^-fey 
+t2 O&tf^-f *P*>2 1 tftttfl UHB?tt> »«a5 
24a, 24b, 24c. 24d, 2 4e?^LTff 

iasgui 2 ic#*g3-n*o fi#5asHPi 21*. »nsaJ2 
4 a~2 4 e^e>«tisse*nfcfg^. rtgpKxi 8£:fi- 

ITCPU15 \zW&?%» CPU15li« MfWc 
ffi^lCgr^TT*?^!— £2 2 a, 2 2 b, 2 2 

c 2 2d (fljjifcr. ^nic<t-pTi5Bi!)*n*Eii <om 

SP2 a~2d^aSgP3) 0»fP^$WT-So CP 

ui sit. xt-3ti2 34i»6a**n*e?»*iwwr 

[0 13 3] $fc, hg^1 |& *»MUCJ:Vfl!l 

hgM3f<DftgMigc:<DFaT*7=-*4>&«£pr 
tt^TS«91-MlilAS2 6aSCf»MiBtttt]» ( I r D 
A) 2 6b%MTl>5, 

[0 13 4] #*M8tii73BP2 6 att* J: yfflj© 

jPttlftttttV (I r D A) 2 6b«\ :i-+f<0t&mcj: 
y EHS Lfcl^ y r- =1 > h P-5 fr6 tB ASh/'ctiMt 
IWfffetDPtf-y r-gSfrS2s6*lT*fc1f$fi:&. 
gp 2 4 e S-yV L.T«^iaSgC 1 2 K^SSf S„ 

[0 13 5] fi^sasgui 2j*. {ftiiiss-fts&amsfi* 

(*lgp/\*7>1 8^LTCPU 1 5tC«SgU CPU 15 
Tit. «*S*ttfctS$BKg^VT7''?^;iX-- ? 2 2 
a, 2 2 b, 2 2 c, 2 2 d (DfJlf^&ftJffil-r T^to 
•5, CPU15S, y^E-hZiyr-P-^A^OD^If 
«^»f6©P/1fv h^^6>M6nT*/c1f$Blca^T 
77fH-^2 2a, 2 2b, 2 2 c, 2 2d(Diftff 
**JWr*. Jinicd:ys n#yH6!Ill4 % n-+f'© 

[0 13 6] <KT>i'3^-S' 1 9a~1 9 

Cv $7ft>t2 0> V^^P^>2K 7^fH 
-£2 2a~2 2d, XtT-*2 3. *^Hgaj7agl5 2 6 

a s^^jaesaigp 2 6b mt. p k i ©s^> 

C (Configurable Physical Component) rVW XtPf 

-s. cpcf/K7tt> cnicRg^s-n^twrt*^: 
<, san»>^ j»aai-b>v» «t^i*^*-r 
p «s©ft»^ ^> t t * l\ 
[0 13 7] HI 71C«, {i^SaSSlJI 2 0>ttJ80J&3% 
LTfSo DRAM-f^-7i-74K 
5i-7i-74 2tis ^tl^tlDR AM 1 6v CPU! 
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^•5. hP-^4 5«\ **8J5A3.4 4<7)$ijgp:& 

?t5o /W7-W4 6lt j*SBKX4 4<!:|*)gBM , 7.4 

[0 13 8] /\7 h 4 8 j&tf-> 'j t'^tK- k s 

Olcl*. 0U*l*\ ^gp©gg5l^<!:LTO/\-y^b=i 
Vfcfa— > (PC) 3 1 tfffii^Ti-ftTl^o /Wt^'J^ 

S>> 4 9 I*. /^f'J2 7 <D?£M£>^Jl!p;£*T-3o 
/ LWl>#— 1-48, 7 * ^ U V^-— >>> 4 9 'J 
T'Jl/tf-r-SOl*, ^1x^1)717^^^-71 
-X 5 3 LTftgP/ 4 7 KJ&gS* tlTl^S, 

[0 13 9] 1 H*, Jg^L/cli^ 

^-•S^FBK (Filter Bank) 5 6 (C^-rS, FB 

T-Zte, F«3glJ/^4 7S^LTDMA (Direct Memor 
y Access) =I> h U-=? 5 1 lCtt$S?tl*o DMA3V 
hd-^5 11*, ttSaSn/cBHt^— ?5DRAM1 6 

icfE&u dr am i evteccommT— s^iatir 

•So 

[0 14 0] DMA3>hD-75 11*. DR A 

m 1 eiciBISi-tiTL^Si^— ? ^iSliijc^tB u i 

PE (Inner Product Engine) 5 5 lzm$g-?2> 0 IPE 

5 5i*. «t$ezrn/ces^x—j'*«fflLTm^(D5S©^ 

?t3c ZL<DmU1l£mZ* DMA3VH □— 5 5 1 <Dt%7jk 
iCftoT, D R A M 1 6 lc$£i££ ft, IBttUmSo 
[0 14 1] ->U7';U/^7n^X hp;/ l-P- 55 71C 
I*, CPCf/KX2 5tfglJn5. CPCf/WX 
2 5tt» ±a?L/c^>->3^— ? 1 9 a~1 
9Cv ^^^Hz>-9-2 0, 7>T^O*>2 1> 75*3. 
l-*2 2a~2 2d, 7>fcf-*2 3. #n^*73g|52 
6aSl/S^i!S«aiSIJ2 6b^5*S^+lTt^c C 

Ib/SXfrT, h3>f-P-7 5 7^UDS P (Digita 
I Signal Processor) 5 2 iCfltSo*' ft§ 0 DSP 5 2 
I*. ^^n/c^Sx-* left LTF/r^cDSaS^^^o 
USBl'>$-7i-X58lclt 51-g|5©P^5«^«t: L 

T©/<-ytii/aytf2- * (pc) 3 2 ^^s-n 

£„ *-f^5 4l*, BSRatfSBfcrtgPM"*^ 7^LTS 

[0 14 2] W±a?^:/i:«fc3lco*'> h^SHi^Sm* 
tlTfcy, P<J?-y hgEl I*, fftCDP#-> h^glcttljt 

&©3£&£*t5C£#T*3J:?Ic^TI^. S&\ 

[0 14 3] £<Datfy hggl a I*, ^$W®aJ73SP2 

6 a £Hi7J3J£: LT, *^«tiigP2 6^tbgP2 6 b 
<!: LT*SfiE?n*#^«g^?iJffl L/ciHi3MSlc J: y % El 



[0 14 4] $/c, Xtf-A2 3*ttJ73g|5iLT, ^-f 

mm^micxv. k^bi at*. iaic^l/cJ: 

dlCffecDntf-/ hgB1 b<t<0F^T-tf?BCD3J}ft*-r*c: 

[0 14 5] J61C, PC*- K7sP7 hi 41CSS* 
nfc^SSL A N K£AaJ73gB<!: LZffimZftZnftl 

ic^L/cJc-plc, f60>P<tW HSIB1 b t<DF^T'1flB© 

[0 146] c©<fc5lc^f6n£Jim#&lcj:yffe£> 

tX\ Ptf'-y h^Bt*, ^iSfte<DP^«y hgB^Sfcjto 

[0 14 7] &lc, a*--* h3£Bi tcfcttS^fMSlc* 

[0 14 8] n#7 hSUH; 121 SlcjjVT.fceic, 
5 K;Ur>x7 T ^8 0, /{-^-Wl/Q^y M 1 0, t^M 
YXK^AII 5 0, /tt3>l-n-7 7 9M#?|. 
&&i«tf-h7 8lcj:y x ^^(ct^jUf^pTll.hL 

[0 14 9] mXtf. /^-^-Wl/ 
P'f'yh Of) 1 1 OMf/^TxK^-T/dl 5 01* 

3>hP-7 7 9ttP<f7 hggl K'7i7 7 ®lC 

[0 15 0] */c, #^Sgjlfi^- h 4 0 0«. ffeCDP 

<!:©F^Tjift««g*i^i^*ti«i:*tl*, fiij^f*, a« 
•y h^^SlMC|^*^o/c<l:*T»i.„ 
[0 15 1] ~ K/Ur>x7'il8 01*. atfvt-&mi<D 

7 , ^*gfigLTl , '*o CCD- K;U'j7i7'@8 OiCD^'/W 
*K^-r/S@1 5 0<i:C7)1f$8©S§lco^T«, 
^;UP^-y h U§) 1 1 O^LTSJtlS. 
[0 15 2] /%-T*)l>Utfv h 1 1 01*, tIUX K 

^'f/<;@i 5 0iRiT^c7)^ic«fey5as=&^T-rs5 k 

Ttefr-Z. l%—9-*)\rU#y H 1 Otts T^-fT-K^ 
-r/\^1 5 0TKyifi51fSli:5 1 TV 8 0 ICS 
t^Tl( y -5 If $fi 1 6^P3>t tcsasi-n* <fc 5 tc^-r -5 

[0 15 3] f/ll'^ I'M/1 1 5 0lt ±a?LfcC 
PC?/W7x2 5H(D&«7^/WX£ftJ©-r5gB#T25 
■So SftWlCl*. 7 r A-<7N K^'T/^«1 5 01*. J%—=J- 
^/l/P#«^ h 1 i Ofcrt-LTiffcS K/l"?i7I8 0*^ 

eit?B^*ji.«®m73aiJ2 6 a tre 

S/c, f/W7K7-f/tI1 5 Of*. #^j.^a3gP2 6 
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[0 154] C<D«fc5&#£fi£Kcfcy. hS6B*«i 

[0155] mxa. nwi*a6«r*p#y hss», 

-> y 7/1// *x *MWr txa>hn- : 5 7 9 ic J: y 13 

•> h&lltclE&U ««*aflW*P#y hSMT? 
W\ 9ic«fcy s coj^lcfttttia 

ijhwev) (clears. d£D<fca^iastc 

l*v 0>J*tf, ±ils(7)iai 7lC^Lfc->y7'/l/M'XP> 

[0156] «*M)M#- h 4 0 0 LftP#7 
hgEBSOP 5 a - *r—\ >s a >1&IXT<D£ o iz LTmM 

[0 15 7] *5W^d#-h4 0 0±£tfcAy-r57 :: 
— i/'^/lz/USlitST/^X F^-lrtm 1 
5 0*^LTQ#y K3£B<D£{*:&Mr*/«-*-WU 
n#y h 1 1 0lC«*ti*. f LT« 5 K;^i?18 
0BV7 h*i7 ,: ES>a— lWj«/«— ^*iUP#y h 1 1 

otcftiBS'iasr %:ti*, s ^ivoxTms oizzz 

SS«*M8iHi?K— h 4 0 O^Lfc^-SWgfi-^jgfgtf 

[0158] = Fi^xTjaao<os^Ln^myma 

[0 15 9] ~/3>mi*s ffiir 

IBa>*nT*5U. ftttflGBflJSS K;Ur>x7'jafr6.0DA 

[0 160] C<0<fc3*7':7y'!r— >3>JSlC«fcy, C 

[0161] J.X±a?^fc<fc5«:*Sfi£tC<J:y. Kg 
Si (i. S5*^»-sSSai^3SP2 6 a tc«MJ SStfMSlcJsSfs^* 
tUTjU #MlftKmS2 6b(cj:yffi(on^ h 



[0 16 2] 5 K/U£x7'J|8 0Stf/<-f 

[0 16 3] = K;Ur>x7'@8 Oli, P#v h^KI CD 
l*W4«i$Sit5V7 hr>x7'iP^S«:yv ^OD 
fltfiKttPtfy h^Sl <D : r/WX'i>mVt&*f8f£ftZ& 

1 9 tc^-r «t 3 £«i/*3r nrfc y , bmur (atjss) <d 

5 K/l/2 i7I9 0 <htB7J&<DS K/U9x7 , J|1 OOi 

[0 16 4] |g|§l3S(D5 K/Wi7I9 0?tt, M-gPfr 
5Aft;*ftfc1Ml*/t— ?*/UE3:j$'.y h 1 1 0*fl*LT 
BMW*. CtUCfcyptfy httBIB, fl.ffifr5A7D 

^£<fc-5li:&5„ fOX.I& HM$«>5K/l'9x7 7 B9 0 

[0 16 5] 5 s /M'*<D7 r — ***flaT*:fr:75>x* h 
tLZlt, Ettttliltf9 2s •S"y^-b>*t-gP 

9 3, fetSiglgP 9 4 v ^Pg|giag|J9 5s 36»«aJSP9 
6. U$tttUS9 7«^(f6tl«. 

s§8i«aia59 2ic«fcy rmtft^j mnftu * 

fcj tfigBES-tu &BK09 4(cJ:y r^-;u«5#^j 
tfBSBS tu §e»ttdi»9 6[cj:y rfg^JLfcj #Btt 
Ib$tttb09 7(cj:»j r^-;U^ifiLNT^^>j # 

[0 16 6] -5 ttftj-^x* HCcfc^^gp^e 

0Dlf$S£OiSiHt*/^— 9-+i]/a#*y h 1 1 OlCcfcy^^n 

[0 16 7] /<— ^-V/UP*^ h110li, 5 K;Ur7x 

t'/h 8 o tn&ti:itLza>\mi3&*m&*&7 : /wx 

y v t=7 W X -f / \t*?*J3. f? V HffiMlc 

i*hfcU(MW4. C©/«-^*/UP<K-y H 10 
fC<fcy» |gia^©5 K;Ur>x7 T ^9 OSt/ffiTD^OS K 

SIf/iYXf<D/\- Kr>x7 7 ^lCilj«7''5'-bX^pF^ 

n/c^^v>x^ h<tjn, /\— Kr7x7 T <DS"jyji^^§ 

[0 16 8] C<DJ:35:/<C— 9- + l\*ntfy h- 1 1 0£j> 

X=l>/\*--5 9 1 lCA73**lSc 

[0 16 9] ATJ-fe^^-f-S'XPVy^— ?9 1 Tit. 
KK1ira*Si$a)feS&^&lli:%8ir«. P#y h^M 
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[0 17 0] zox.oizffif&znT^zvm&vs. k;u 

[0171] fifi(DP#-y hSSStOltSg©^^^ 

[0 17 2] $fc, <fi(Da#-y h^St05tf?EOS!^ 
^mS£*iJfl3 L/cifidtcJ: y 3 «9MM*UI 

gP2 6 btzjjjttvttmMtmmi.ik\simmm*u 
fSEBPic.fcyigfa^rnSo 

[0173] isias^H K/i/*i7i9om mm 
m^tm$w>*zryjL? hc* ywenrcBsnm ?Btf a 

[0 17 4] A7J-f7>^f 9 1 TH** 

±iELfcigiiif$a^jti*a)«^s:^f'Jic^jg!L, ±tt© 
■nraicfcu* h&BtcaEBLfec&«siy, m 

[0 17 5] — 15. &t)%k(D5. K/U^xT 7 ^ 1 0 07 

mm*. /t-*+iUn#v h 1 1 0fr6tfMf$B (=iv> 
K) U\ ■otL«L^?>K^— /^^LTai73^©H 

K/l/?x7 , J11 0 0lCjS6tlT<i.c 
[0 17 6] aj73&<D5 K;^i7I1 0 0 711 ft? 

ajft-fe^VT^-^XP^-* 1 0 1 lC*-<D<*:5&1fl8 
(U^VF) tfAftStlS. 

[0 17 7] A7J-fe^>7 1 i"5'7.=l>/^— 5* 10 1li, 
iSttOfe^X^fJi LTA7Jtf+lT< «=]^> K<Df*lS 

[0 17 8] tb7j&o= k/I/*xv*jbi oo^ts^-rs 

[0 17 9] SttWlCte* tb7D3^>5 K/Wi7i1 0 
O^tSfiE-r^^^i^ SiLTt*. SKftlfflgM 0 

2, >a>B*951 0 5. tE0Jtfcfltffi1 0 6. 

•y + V^BPI 0 7, ^tf^v^i— ;USP1 0 8, LEDjS 

was 1 03s ©PiSEgpi 0 4i?W5n5, 
B3-r-5$yaP6^tfti, mm 0 6ic<fcy rcaa 

3. ->uan 0 8ic<fcy (cK-r*$w^*n 



felSiagP9 4aO : i!l*«aigl59 7(Dil!iS1f$B)b i;; ir<7) 
^Ct^6*»WS1 0 2lCJ:y3S^<D1f?glCO^T<73 

M-r-ssijai^fttftu l e djs«-sp 103 ic.*; y r§ 
(led) o>gmi icm-?z®m&tttiz 0 

[0 18 0] C<DJ:-p&tfc7j£© = KJU^xTNi 1 0 0 
lc£V. aiTJ-fe^V^-r^XuWN"— ? 1 0 1 ytf 

fg (=iv>k) orts^^iWS-nTs ^©rtstc/scT 

[0181] JMtftKli* m&nicntfy hgEI CDS 
D) ^SfigLTl±i7J-rSo 

[0 18 2] COJ;?3:aJ2J?£<D5 KJUCnT'J1 1 0 0 
[0 18 31 #J*.H flfiODP^V KgElcajilofcKL 

Htfj&cDS. K;i/r>x7*Jf 1 ootcfcy, r&^-t-?*? 
[0 18 4] mmatfv b^mzmm^rc^ m 

HttJ7Jg|52 6 a/)«i6iJia)*tlT##« t ai7JTjm, $fc, 1f 

n^gp i o 4 tc* y x tf-a 2 3 o>w«i#ft«-n«. 

[0 18 5] 6S« IU^|3S(D5 K;Ur>x7 T ® 1 0 OKA 
±l*nSPW ±iE(DP^> KKPB^ttStW 

ens, 

[0 18 6] *6(C, <r©tlJ^<D5 K/U'^xT'SI 0 

[0 18 7] CG)J:5&ti}7J&<DS ^I^O^TM 1 0 0 

C <hT\ P*'-> 1 i'tp^V Rcfti;fefTn«&R 
■T S d i: ^ S <fc 3 ic ^ *c 
[0 18 8] S/cs -^Ocfe-p^fSK^Olfia^aiL 
fcJc^tc^^Ji: LT«i^Rl#B%tf^t LTIBUBPlcfE 

lgLTfc<«rtic<tys a— y^»^ic^*3-t+T=]v> 
Kicfc y ^T*nssgp©i!i^^-r « c <t t»T-*s 

[0 18 9] J-X±a>^7i:cJ:^lCv 5 F;U'7x7 7 J!8 0 <t 
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[0 19 0] ^ic. atfy hggl ©V7 hOi710D 
[0 19 1] V7h7i71tt> ±8'JLT. 

■>3>H20, 5 K;ur>x7'S8 o, 

5>x* hS1 30, Ptf-y Y-M 1 4 

?6(C S 7*— 7+^7*717 t» 1 3 0lc-3^Tli, 

hv^-yt i 3 i aw-av?.-7t i 

3 2«fUt^, Ht-/^7>7i7 h 

KOUTlis ^tf-f H41, I 

•V 1 4 2, /f— ?+jUD#y h 1 4 3X(fT*W7> 

•</^-v t ti4 3$SLTL^, cnsi*, SIBSJ-X 
[0192] T'yjy— >3>®i 201*. mfeoxjm 

a # -y h SS(ce C ar-tt* :7p ^5 ic J: y f sas* 

So 

[0 19 3] = KyU'7x7'^8 0tt\ TZfVr-: >sa> 

it. 5 K/U^x7'S8 0(i, ±>iLfcJ:?lC, Ui^-ttfil 
dJBP2 6 blcj:^ttjes^ i&Vntfy i-gi^£(DW. 
aiLT77'J^- 7aV@1 2 0(cJ15ra-r-5«l^« 

-rs. 

[0 19 4] ^*-s;+*^s;x^ h^i 3 otcSb* 

T\ h^?*— v>> 13 11*. 7Zf>J<r—i >a 

>®1 2 0MS K;U"i7x7'®8 0C0SHij s JHX«V9 
U fcfXV^.— » 1 3 21*. 3*7f3 777-r 

[0 19 5] Stc. 5WXK5-f/tHl 5 01*. 
<<7. K7-</^y H 5 1 (0J*.lf±izBLfcC PCfA" 
-<X2 5^<oy\-K'7x7'®) (cB^T'^-trx-rsct 

^ifs-n/cTi-^v'x^ hx 5 ^*., -r^-s, 7\-k-7x 

-5. C O^/ WXK7-<Ai1 5 0 li/ \- Kr> x roDliJ 

[0 19 6] P#y h^-/(t7-7i^ h^i 4 

OlC&VT\ T^+f-f > KP^7 M 4 Hi, p;j?-y 
E1 <DtS/?gS$:& , ffgU M'^-V^.— » 1 4 2li, ® 

— ?«PC*- K<D7»?-trX£gJlLZV£o 
[0 19 7] f LT> ht-/^7-7i7 H1 

4 OlCfcl^T/S— 9-*)lsatfy M 1 0«v 5 F/l/^x 



"To 

[0 19 8] (2) a#>y h^SroSEIff^E^USO 1 *^ 

[0199] mm* ; r>i'ttm : E9 : Mmifi}Mmx.teto 
it. mtLrcmm*7 : )W*m : E : r)\/<DVimicifcCTm 

[0 2 0 0] «*|* % ^WSHStfftWSHU {gStf* 

mP3mm*7jkr*><D£ts2> 0 cct-. ftmvmmzmt 

it. ±lcA7Dlcj:S^iJ!igHT^y. W&Ofmtaikt. 

it. t. v is7>tfmm-$ftrcm<D&cim<D&W)WRT:& 
[0201] &rz. mm^ivTkxi^m^Mt. mx 
a >m i 20 icjji^Tts^s-nrt^o 

[0202] (2-1) ntfy hSUOSflTCT 7 /!/ 

02 uc^-r«i:5ic, gW»^7 ? ;l/6 4l;M8&*tiTV 

So 

[0203] Sg17}Mm3CD-b>-tf6 1. 62. 63 

I*«WU m^fi^(cS}ftLTai7J-rSo mi7bnm 

3(DHz>+f6 1, 6 2. 6 3(*. ?K?>*>3^— > 1 9 
a~19c. $-yf-b>^2 0, 7^70*72 l&i" 

T*S y , a- *f # p # h 1 <Dtiii££ -T S fctf) left 

So CO®»fS^t±, miRO : m2CDA73SFfflig|57 1, 
7 2 (C#t$g* *l£o 

[0 2 0 4] ^1 <DA7jfFffigP7 1 it. Si 7bMI&30 
•b>-9-6 1, 6 2, 6 3^e«t$g5-nSS^fi^|ffffi 

it. rnxit mil j ©jgitr^So mioA7jfPflfiaJ7 

Mt. MtbLfc^1f©l¥Wa^mi 0D®1S^Ei7j.-;U7 

3 ic^r-So 

[0 2 0 5] mi <D®trEv-'x-;l/7 3(Cl*. m^<D^f 
1*#»JUHiT6ftT£tl. S&1 <DA73fPfiiia57 1 

mxit. icStttLT ^sijy^Ten 

Tt^Ji^lCti, &1 <DA73f¥fiffig|57 1 *^«S8*tl^ 

--fft^ig^-rSCilC^:^. mi ©®tf : Ev>x-yU7 3 
it. iSSIf/^*— S»^Jii73JStRgP7 5ie«t$g-rSo 

[0 2 0 6] IH«(C. m2©A73fPfi5gP7 2t„ ^ 1 7!) 
l$3(D-b7^6 1, 6 2, 6 3 fit&tttt£ti3tt«Ul 

^titli, ClJ^.lS'Jgy^tfTSSo M20A7JfPfiffiSP 
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7 2it tfHHLrctemommmzm 2 tommy's i.->\, 

7 4 iZiW&VZo 

[0 2 0 7] 3£2 CDJglft -/I/ 7 4 lC(i, F/r£<Di§5 
MtfiyyaTettTisy, m2©A73iWfflgP7 2fr<=»« 

^sns&m<D§ i P«iiK»^T, J8tff<7>/\'-5*— s»#< 

7V««$lC(i« m2<DA73l¥fiffigU7 2 6>6«t*g*n^ 

[0208] ft*>\ xmrnowmTits mmommt l 
*j s r&*u gas* r«isj Hft^msro^tt tJtiT 

[0 2 0 9] tfc7Jj8JRg|$7 5tt, SlSlfS20Hf ; E 
3, 7 4frS^*ftS&tt/\°7*-*# ; m 

*iKti/\°7^-^^ai7j-r«o ab7jjs^gi57 5 

tt» ^1SU : S2<D®1f : Ev ; a.-;l/7 3, 7 4fr<Z><D2 

[0 2 10] ft©>£fiEg|J6 Ui73i¥ffig|57 5fr5#t 
ftto"5s frt&£/«aS6 5« ( a37DJSJRgP7 s^e^s 

^iftlcjfcCT«tt<D:|*a8£^t;*-t>:So 
[0 2 1 i] cwiB7J^ffigP7 6li. Uttitfjicn ^ib 
t^/uc j: y ftttssurr s <t ? ic££ nTfc y s ^t* 
wicw. &arrs. 

[0 2 12] th7JgP6 6tt. 1?n£jSflI6 5fr<~><Dim 

(^ffizTtifcifffib) ic&oTiiiPgicaiT^ft-Po a 
ttWKl*. tti7JgP6 6H BPgP2a~2ck ISHP3. JiPO 

ft4*&cmm?zmi*mm?z7W3.3:-' ? 2 2 

a~2 2d^ 7.t-2j23fc£T&»A ffilAtf, BBS 
©7^fai- S*£)Sgl(jLTBiigiJ 3^015 J-tffcy, « 

[0213] JKOJc-p^^tft^Ue 4lCj:y s □ 

h^sit*. ®tt : E5 :: ;u6 4<D®tf/^^— * mm<D 
teas) izi&i:Tmffiizj&BiLrcZ : 'im*?%o utttt 

(C, Sgl <D®tTE>>:L->U7 3»C rgtfj s ^205®1f 

: Ev»a-;u7 4ic mo j mwmTznTi^mso) 

ffiSlCO^TtttB^-TSo CdT% 311 <D-te>+f-6 

i £@i®felgf3-t! >■•*<!; U Wi2<D-b>y-6 2&^f§m 



IS-b^-y-iU m3(D-t>+j-6 3^-? >^-tr>+^2 0<h 
[0 2 14] mi ©A73iF{lgB7 1 It. Ml!fe|g!$-tz > 

#x ^igia-tr^-y- (m2to-t>-y) 6 2^6ms©^ 

PPffigp 7 1 W\ TKJtj ©Wffliffl^m 1 <D«|^a- 
/U7 3 [cm^t^>o ®t§ =E^a-;U7 3 14. rgtfj © 

t\So 

[0 2 15] — m2(DA7JWfiffigP7 2«, Sj^felg 
«-fe>-9-6 2 4l»6mS©JB*» (flljltfs r 77 -j ) (C 

M 2 A7Ji¥fiffigP 7 2 ti, y j <Di¥ffiffi^m 2 com 
If t5>a-jU7 4lC«Jjg-TSo m2 0®1fi ; Ev>i-;U7 

[0 2 16] tb73jlK?gP7 5tt. miSt>m2CD®1f ; E 
v>'i-;U7 3, 7 4^6«*S*+lS^tS/\°7^-^A^ 

So 

[0 2 17] ?TlJ^gP6 5«. ib7J31iR!gP7 5fr6« 
^*ns r^yj c7)SE«/\°-r^~ 5»*Si*e<j^TBi (W 

tttic, tii2)PP<ffigP7 6(c7-r— K/^y^***. 
[0 2 18] tii73g|J6 611 ^K)^fiEg|56 5 6^6C0?T«J 

*2 36^e> wrst-s^m^ai^i-nsc ^lt, 

<fc •P^^SbJe^tiJ 73WffigP7 6tC7-r- K/W**ft 
T, m2CDS51f : Ev>a.-;U7 4<7> rjgyj 0D^tf/\°-5^ 
— f W>fn5i:i:T\ P<J?y hSMl^W^Sdi: 
K<fcy, ^<D rjgyj ^gt^n, rsgyj ommt^m 

$j^ns <h ^ o tzVimicisz. 

[0219] (2-2) hglC0*ltf/b 
I2I2 2{oJVr<fc-5lC, sJcggt^H 64«;fg^*tlT^ 

S„ 

[0 2 2 0] 02 2(CfcHtSmi7bSm3©-b>+>-6 
1,6 2, 6 3tt, ^tt^^Ue 4jcfcHtSJi^<t:|B)1t 
K> a— *eiCtt^^tCD^g|5^6-^>ie*vSfJ 

^li. m 1 &l>m 2 <DA7JfPffigP 17 1. 17 2 
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TT+lSo 

[022 1 J m 1 ©A^MgB 1 7 Hi, Sg17!;SSg3 
©-b>-9-6 1, 6 2, 6 3^e«$&*nsmM«^^f¥ 

ffiu msacfctBs^aj-rSo cicTi^ms©*^ 
;n 7 3 K#t&s-r£o 

[0 2 2 2] ^1 <0*fl6^a.-;l/1 7 3lC(i. pftfeCD 
*tB*)WST6*lT33»A Sg 1 (0 A73§W3S 1 7 1 

TStlTt^li^lct*. |g 1 <DA73fPil35 1 7 1 

s?a-/n 7 3it **g/<5>«-4t*ib*aw?an 75 

[0 2 2 3] mg(C. S2 0AfclWliffl1 7 2t, *1 
7bM^3<D-b>^6 1 , 6 2, 6 3 fr6{«$g3f ftSfgfa 

S¥<ffig&1 7 2li, ttttLfc*tB®msffi««2 0):ttJ£% 
5>a-/H 7 4lc#8SfS. UttMlcii. mi<D-t>V 

«DA7Di?fffigui 7 2t*. raoiiHi^LT enemas 

So 

[0 2 2 4] ^2(D*iiV"a-;H 7 4lCti, BfJtO 

*ttflHwyaTShT*y, JS2<DA*jiwffi»i 72^ 
9&m : M?&o mm*. *w&tLz twvmz 

64lTV«4lftlCI£ > K2 4)ArtfFflE&l 7 2#S08& 

/ y — S« &WXt * C <h (C » S„ ft 2 ©aMI'E *J a - 
IH 7 4IJ, *SE/\°5y-^^ttJ^S«gpi 7 5K«*g 

rs. 

[0225] £*>\ izmmmmzit. mm<o*mtL 

[0 2 2 6] Ui^DiStRgP 1 7 5 its » 1 SIM* 2 <D*fig 
^2-/1/1 7 3, 1 7 46^5«$S?n^*SI/\°5y- 

'S'tfpftfeomm&i&x.z^zfr'gfr&wm u emi^is 

17 5lt ft1SU : ft2CD*t6 ; Ev''a-|H 7 3, 17 
4 6 © 2 O(0*bB/ <7 y — S» #l/»fnt» HHBStt it T 

*>-rs. 

[0 2 2 7] ?T©J<£j#gB6 5li, ±SEL/c®1fET r /U6 



ai73HP6 6(c«tie-r*<k<!:t,tc, uAffttan 7 6ic^ 

■f-KAy^S-eS. Ui*)l¥fiffigM 7 6T*«, fri&£jlK 
gB 6 5 5tt^+lStTl&©^ffr<£<Dlt $g£?Pffl]i U 
^©frlbKttfS-r S*&/ S5 ;< — S* fcgfb^ti-S J: 3 ic 
«iwr*. -r&^-s. aj*>i¥ffigin 7 6ii> %f;:£ft« 

[0 2 2 8] S±j73gP6 6T^ ±>$L/c<J:?U:f7»£j5£ 
gP6 5 6^^Til!)^(Cfifo/i:ai73^T-5 0 
[0 2 2 9] dO^d&skS&tx/n 6 4(CJ:»A ntf' 

#&©««) icfo£z*mc&®Ltc*'<m*Tz» 

©*i€i?i-iM 7 4K rftafcj #gijySTe>*lTf> 

^^cosaatc^Tift^-r^o cicit. m© 

-b>+*-6 1 ^-5? <y^-b>+f2 0<tU m2<D-tz>-9-6 2 
IWSt*. 

[0 2 3 0] ftl ©A73WffigP1 7 1 it, 
2 0 (ftl ©-tr>1r6 1) 6^5 rftT^tlTL>S«{gj 

1 7 1 it, rgtfajuj ©wflsffl*«i 

1 7 3 KfltSg-rSo aWBt-^a-/!/ 1 7 3 rglf 

So tU7DJS»?g|51 7 5tC«»8*n 

So 

[023 1] —15. m2<DA*jf¥fiffig|n 7 2ti. /x'-^t 1 
y-fe>tr («2<D-b>^6 2) rjj^^fLN/--^ 
ffi [/W7UfUU^«tvKW j (C»j6r*«ftfl^ 

m2©A^)fFffig|51 7 2tt« r^sju 

So 

[0 2 3 2] fctS73jlHRg|57 51*. Jg 1 St?S2 ©^tg^E 
fa-*1 7 3, 1 7 4^6#tSSS-nS*SBy\^y—? 

trso 

[0 2 3 3] fifH£JigI6 5U, HjWStRSn 7 5 6^5 

6tC^TSi:<tt>JC, ttJ^fPfifigBI 7 6(C7<- KA 
[0 2 3 4] aj^)g|J6 6li, ^Eil^fiEgP 6 5 6^ 6 <DfiWl 
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2a~2 2dlC<feU|fSlg|52a~2d^|gi!)LT, tt-t*S 
[0 2 3 5] IX±tfa#y hgS1 ©SfSilSlf^T^U 

t^/us^^^ncty, h^Miiv lose 

[0 2 3 6] f LT, a^hSB1tt< fte£DP/1t-y h 
JI©J:-5*®1S-¥>2|5:t66^6nT*/j:^P^^ h^S 

fig (/t?/— *) *^b*-t*So C©<fc-5^*astcj: 

[0 2 3 7] (3) h£B4>fTtt«7 s /l' 

s-^fdrmtas. *ic» ftii&jsass skew-**? 

[0 2 3 8] ^Ifi^E^H*. 1212 3 (C^-r* 3 -fe> 

ltv-So cct\ aw*. cpcf/< 

-<X2 5t03-S(D^7 1 >v'a^-^ 1 9 a~1 9 clfCO 
ttttlCli. CPCt/WX2 5^SISi§l1f$E^#/cA73 

[0 2 3 9] fjM^TfrMilts gfcSfirEbBttfcfco 
fttettlcii, ^^XfZ*^ H2 4IcctTJ:5(;:s -> 

wrr*c£*ff»BW£*-*ss»«sF2» ^s^* 
EKa-r*c<t*»Kia«ii:-rs(§s%iiHiJBF3 X jswsj 

AF7. *tiE«3E«fTijia»<fra*fi6SJlF8s tfy* 
-onrfHtfTl&Stt&rS+f-vft-F* ^-^CDffi?? 

[0240] ttssis^aicti. ^-nfnuiflMfe 



«J:?li:Hft-3i*£tiZV«. IBSFio, tr 

F 6 . «Mf«3HF5» SWF 4, mMMstiBF*. sS^BS 
F 2Sl>v' XfAlIFi ©lll/y TftftfttfK < ft o T£ 
»J, CtKCfcU* C PCf/WX2 5^6CD-trV9-A7J 
K*tLT. *>X7A«SFi. §S^gSF 2 s IMHblsIS 

f 3 s emf* mmmmFs* smm-mF^ ?-u 
F7, *»bf* •tfu>a-F9Stfisi§Fio©iii#r 
1Bftttfc£ft«!m3,J:?(«:ft3. JUtnicii* ccOcfcd 

-5lCft£>« 

[0 24 1] $ft, ttWB&WcoiTtt* 9 

*H*- h>tPftfnS7 , ;UP*yX J tx©JSg*fflL^ 

[0 2 4 2] Ct^WfB*- EUSlCjjVTJ: 
3K> n (ntiSggfc. ) <l<D«»S'£y-KNODEo~ 
NODEntLTaSUcS^ 10©/-KNODEo 

^eftecoy -knodei~node n icwr«^ 

KNO D Eo~N O D E n ©F^Sgg!t'57-'7 A 
R Ci~A R Cnl=»LT*ftf ftBtt*ftfc3»»**P 

1 TbM p ntcs^TWtfKc <fc y aas-r « t^hj y xz* 

4>£B4>nfE£>ji-r<t>0)-?£«. 
[0 2 4 3] ZCDJioKmmmm*-^* b><DTll>3 

C P CtW X2 5©-b>+>-A73ll©«ftSS»©fc«>© 
[0 2 4 4] ftfc, ffKf/l/lc^Ttts ±aSL7j:J: 

[0 2 4 5] */fc % {Tltri^MtS^^XfA 

[0 2 4 6] f LT> ftnreT^UMstt, ^Kl*73lC^ 
U EJ2 3 iC/^-T J: 5 iSIf ^^U^ai^fi^T&S 

»5*HEfii (*fiB/^^— SO ^#BaLTt>S„ 

[0 2 4 7] Slt^E^/l/MiTtt. Klf/^y— S»6\ 
±335 L7c<J:3t;:C PC 7=^X2 5 ^505-fe>^A73tc 
®-^<A73fP«i(cj®L:TiiM'r*<!:<t:t»tc, ^Si*S 
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y«f/«5y— : S»tfMifT?ft£o ft&\ JBffi^E^UMi 
lis fl.#fr6<DA73lc£i5lc,i:*t,CX rtSltfnglcJ:* 

to, xiiB$F£coi&iaic£ymrs*>©ft<i:T\ ±as 

(«ISi?lcS^<*><DT<fc£o 
[0 2 4 8] IH«HC. ^^^UMzT'l*. *S6/\^p< 
— S«*\ CPCt/?-CX2 5 6^CD-b>^A7Jtca-^< 

ic«fcy*st/0*-< *jmbw**i*. ft*>\ ^tit^u 

M 2 <bl*> ^tcrtSI5«S§^gH<!:U &*lcg<bLTl^ 
<<fc<DT\ mtfv dSfc. gnat SfS'L^cD 

^icScsRlcg-iK t^UT'««. 

[0249] vim^TivMii*. z-ozttmrn^Tfr 
<Diht>m^T»&z®mm aait/<?^*-*) m*^* 

[0 2 5 0] zreiC iTid^x/UMs^ EI2 3 tc^t 

ft * ft -5 <fe -5 IC ft o T So 
[025 1] ^i->"i-il/M4H a^ODmiB^^JK 

ibs-eso ctucky, »s©itatfE«tfftfctf7s> 

XfAOWRtfftJMJ:? lefts, 
[0 2 5 2] SttWlCli. $8B^S>a-;UM4tt» ftot 

«\ 0J*.l#, ±a5<7>A^-fe?>7 1 'f £9 1 

So 

[0 2 5 3] ^9«^2-iUM4tt« C<D«fc-pft»ifWI 

**»<-r*. coj^ftismcfcy* a^hSB 
ft y , arcsnfcmaic LfcffftfcjHsetcasiT* * 3 

ICftSo 

[0 2 5 4] JM±0>J:3ftf?Hl : E7 : /l/M3». A7Jf¥tii 

ic»^s^5?a-;UM4t=«fcy«»B»fl«»b*n*-y- 



^S/X^AlCfcy, ttBttftftttlr^-rS. 

[0 2 5 5] fifaS^vfa-ZH 8 0?tt, fiftt? 
ll/MBrtOWSOIt^S/XxA (fr») fciSJRLT, 
(DSlRL/'d7iil«'EI2 2lC^Lfctli73gP6 6(C|±J73-r 
5. atfj»6 6Ttt, fHtiHRCSTa— JU1 8 0lC«fcy 
jSS?T*-ti7ciTK)<!:ft^J:-5lt, CPCx/WX25^|iJ 

«§S7£-e3. f LT« C©iftftfl«±aiL/j:ai73WfiBifii 
<t * ftT±ifi L feflHIK 5 s ; l> M i RttttftE x/UM 2 lC 7 

[02 56] ftfc\ fmSMRrE^JL—lU 1 8 0 t C P C 

lcli> -hizEtDai^i-tr^'V^f * 101M 

LTfffeft*. 

[025 7] (4) h SgBaafi^JU 

n#* hg@Hi> ? 6 icj&SKraicjE Ufc^a^-^S 

Ct<^Kjl8LH*i!iff*^b*-e-%<t-5ft : E7 r /l'T** 

So 

[0 2 5 8] n#y h£B(i« CdStf/Ha'A 

/aau^u ogjutduo iaSL:;teftl&:&3iSi-r*«fc-5 
icfts-ft-ri^s. Attnica* D^htnitt. as 

t/ TfigA^j O4oo r^gsgiigj icfSUfdTSj^-rs 
J:-5»cft*nT^So 

[0 2 5 9] figgt^Hix attWicii, rsA^ou , 

««Bl=JS Ufctrftt ^/b/WBJR* ft* C t lc J: y rtfi 
(CJS cfc 3 left ^ tlT^So #5 Titer, frlb 

t^/u© r^ggspgj ^cJ:sil^,^li. irnvmnwum 

<0J:-5lcft-5 o 

[0 2 6 0] r«o^Mj ©ffB^^/Wis rjMf 

tftS<tdlc, r^— > 3 >j Koi^TliUitc 
r^<j , ricoj % rsg^j rjunu ^a^i 

ft^cfc-plc. r^B,j ico^Tl*|5|U?Ti!i^*iSiy 

5SL«3«fe-5lc-rSft£rLT r^pj ft^Ktft-Scfco 
iCx * 6ic v r-y-^>Kj icotNTii^fS«^<Dtii|ii* 
^ffiTzr-SSft^LT r/J%*<JStxj Dj$|gi:^^j:-5 
Itft^ftTf-So 

[0 2 6 1] •S-LT, C<OJ:3ft)«fil8PgtDS»lco^ 
Tlix Wffi©ff»St«M^8:ir©W»«&6ftfe TfiK 
SJ icS-^-rS^iBctDg^ (JMTx Cfte^figS^i: 

SCtlcJcy^oTCS. 
[0 2 6 2] MflEB<)lCli. COASEXtDJRSttCk (* 
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[0263] cct, mmwmtte. mmx. w?>v 

2 0 fctt LT<D-b >t>-A7DRO : >*a65tl/c^ffi)Sy : llt)fP 
/c<j Ki£l!JL£^$y**>+f2 OfcrtLT^-feV+t 

[0 2 6 4] *LT. z<D* ; nci8 l m®M*&&z-erc 

X— $'2 2<3Elw$jg:S-jg<-r£JS:£'LT r^LttL-a 

ti^ASfl^ S 6 OgJSStf LfroiiflssS£±tf 3& if 
LT r'J>U*g<:*:*l\i P.S^P«!:^*J:-5lc, ST 7 -? 
fal- * 2 2-¥>7.tf-* 2 3 #S«)«aiil73*IMfflrr 

[0 2 6 5] CftiRMKcLT* /3MgS?l<D$£ 

T?46iaSx*-n/i:SES<I«$S^.SCr<!:lc, ft®* 7 lb* 

fll-^i 2 2 <D[°]$M$Jg-£>7. tf-* 2 3 lC-5-*.3^/S 
[0 2 6 6] J^JzE^fc.fc-pfc/Eg^T^UlCj:^ P# 

*PS8j fr5 r^AWj lc^<b-r«o ) ic^oTx r*$^ 

r^iftj r^mj ra6t,^t,oT?Tiftj ic, fro 
r^^>Kj r/jx^<®^j fr6 rg<A*^j (cfs 

[0 2 6 7] *LT. P#7hgS1B, C<D<fc5?S:g 
SCDfigg^^KC <kVmm*tl%& BCDJ&gfSPgCDiifB 



[0 2 6 8] *H^l*±a>^fiStDJB«SlCl®S* 
[0 2 6 9] ttWP'f '> hSIib\ 

[0 2 7 0] $fc, P#'-y hgS<h<DF^7\ I Dt-& 
cnicJ:»A 5E^<7)lf^«s ®tS/\'^p<— 9<Dmzfv>m 

[0271] *f c » p#y h^i omvEfttmno- 

[0 2 7 2] tLlts JilRllSt-feV+tJCO^Tttv JilR]14© 

O P <K v h Si^itfgT'S * * y -5 T'igfS L tzmz 
[0 2 7 3] 

[0 2 7 4] S fc, *«WfCfiK*n?J?y h^cOSUffllTs 

m^jas^F^-r^ciiTv p*-vh^sic, top 

[0 2 7 5] $fc, *SgWC^P#-y h^«. ffe© 

p#>y h^gfr6ms©^rticA^fc<!:^ic, ms© 

[0 2 7 6] ^fcv *«W»c€6SP#y h^BCD$iJffll^ 
>£l*s «p#v h^gfr6m^<D^F«3tCAo/c<i:* 

(DOtfy h^Sfr6F/i^<D^HF*glcAofc<t:*(c. 1f?B 

[0 2 7 7] Sfcv *^lC«*P*;-y h^St*. §B 
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*ffij©n#v h£B<DJ$gOJS£l^j&S/g£^fcb# 

b%im<Dfiim<Dm-£iHci&cT®m¥mc<i: yms 
(Diamzmtis-? s c <ttfT**s. 

[0 2 7 8] CWCKV. PtfV hgEt*. £B©/gna 
[0 2 7 9] *#S0£UH£SPtfV hilE©»J6ll7D 

^«tttbr«j8&££it&tiixji£. jftjuKttiAttwx 

#y hSBIc* eSOSBtCfSteOP^-y hSBOfiK 
SQBB^lcffiUTffiJtOftia&Httir-gS llttf?? 

So 

[0 2 8 0] 4:9MHCfR«a#y httBtt« ttO 
n#* t-gBfrSSgilStL^Si^mfS^gfrrSg 
3B&ttB«fttU?«ttB£d]¥ft£« 1SE& 

«i?3.S C tV> P #' y h ggfr 6 3g£ * tiT < Sift 
Bflt «R«S«#Jftlc<J: y gflLTx ttBttU#&4>ttitl 

ic «>: y « fcgnstt s« « <t s« l fenugnm 

So 

[028 i] cnicfcy, h^sii. 
a w% s nmr s c <t tft^s. 

[0 2 8 2] *9M]U:fll«n#y hKIOMM 
SB, «K0n#y K8Bti»6a6«*nT<«*6IB11HB5& 

ftmimizT&mLitim/iimticm^T* h 
tmymso s -p»»r s&iixa «»: s c 

[0 2 8 3] *fc % *9MlCfll«a<|ey httBtt, 
LT^SftSJS0<Dtt^lcS^Tifc01tfB:£ite01f$R 

«««js: * y fraa u %BifHH#fttffHH Lfc*BB« 

[0 2 8 4] ctnc«ty, a<K7 h^SIt *601t$B* 

«#r sfctttcB&r s c itfr? So 

[0 2 8 5] *«*[c«*n#y h&B0>ttl8i« 



■Sft^T*ftiaiWB*^«r*H!!H1lBBflP«iai» ifc0fP 
ISlxe(c7in!{L^l&H11HB««BHmieit#lltlcG« 
rsSBISxetS-WTSCfPs a4!yhKIIC *fe0 
««Sm«S-t^ C©*fc01S$J:£> «jtl*ffil©Q#y h 

Mwcafltr s fc46 KB* ^ -es cttft***. 
[iaa<Dfs#j&mB^] 

r«s»iiai?»So 

[02] h»«#B*ttlcaST*LTV*1ll?* 

[0 3 ] Uffl LfcJlfi^Klc J: y 1f $B£3*» L 

Tl^P-f* h^B^-TMISISlTSSo 
[04] BMe«J§L»M4mcJ:UflHRC£glLT 

^p*7 h^B^-r^miaT^So 
^^-r^p-y^iaT^So 

[0 6] «a**JfflLfcii«*8HcJ:yiWB*S«LT 
U5PiK>y h^B^-r^P-yJ'ElT'feSo 
[07] ttfflDiKv h&B£ft$B9felS[c&U>;!ro« 

[08] «M>n#-y hgfitmJtWIESItrtteAofct 
3\ RfKflDHH«r«a4(v h^B*ittWrSfc4&lc« 
fflLfc07SS„ 

[0 9] gPM©ife01f?S^Si-rSP#-y h«B«KH 

[01 0] *^lc^SffttDHS(50m«g©P#«y h^B 

[011] ittiam«®BB«^oT»ur««$«n^ 

[01 2] «»©Pd?y h%B(cJ:«1&HIM^«»7«l 

[013] SROn^y h*B©ff»*«3Br*a#y 
hg§fi©V7 h'7i7'ISCD«ifiE^-r07»S„ 

[014] tROD^y h%B<of?ib«MBrr«^:«a!) 
ptf-y h*J»x^ y ^ hOJI(t«l*mrH?««. 

[01 5] mnuontfy tgimow.mimiz.t:* r^x 
< uif^*^-r0T'»s. 

[016] a#yh 8BO>08MflA«^r ^P v * HT 
fcS„ 

[017] p*'-y hSBXIWiSt^T'av^Ei 
T«*S. 

[018] 9R^.lB*fiJfflLTii^*-rSfc460P/1?'y h 

SBtcjjits«ifig*^-r^p •> ^0T»s» 

[01 9] P/^-y h»B<0V7h l >i7 , Hlcfe^T«U* 
S-tlTCSs K;U^x7*®8 OM/t-ftil/Pit'v h 
1 1 O*St7Q7^0T-*5. 

[0 2 0] h^BCDV7 l-^x7'S<Datt:^J^ 

[02 1] a#y h^BO^1f : E7 :J ;U^r7'p-y'70 
T'SSo 
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[02 2] ntfy hgKcD^tl^yUfcjjVr^P-y^ia 
[02 4] ±5ECDfflft : E7 r ;KD-y-^->7.7 i A^-r7P 

[025] mmi—^tyikwmtztcisbKtiim^tc 



[iff^CDittB^] 

1 □ hgM. 5 ftJ8P#f& 6 7 

§fi#iSs 8 iais^a, 9 tiL&mta^®. i o tte 

0fES§MS. 2 1 -?f-$7Q*>, 2 3 Xtf-*, 2 
6 jifi^lS. 14 PCA-KI/F 



[01 ] 




4 Kf* 



2 a was 




14 PCA-H^as'h 



[05] 



[03] 



/ 

1a 




[04] 



2QQ— 



15- 



CPU 



13- 



pc*-H 



pc*-K 

l/F 



14 



gi o] 



5 




6 

1 




7 

• 1 














(23) 



&m 2001-21 2782 



]7] 



. L~, 200 



PC*-H 



15- CPU 



PC*-H 



14 



(A) 




(B> 






(C) 





[0 8] 




(B) 



NUMBER 
I PADDRESS 
PQAT 

1 
2 
3 
4 

5 
6 
7 






(A) 



[011] 






✓ 


m 




* 


//A. 







(B) 



11 4] 



(C) 



U. 22.33. 44 
10000 

SYNC 1 33 
WAIT 0 

BANZAI S IT 

SYNC 2 33 

WAIT 0 
BANZAI_SIT 
SYNC 3 30 



1 1.22.33.45 1 1.22.33.46 

10000 10000 

SYNC 1 33 SYNC 1 34 

WAIT 1000 WAIT 2000 

BANZA I SIT BANZA I _S I T 

SYNC 2 33 SYNC 2 34 




WAIT 1000 
BANZAI _S IT 
SYNC 3 30 



WAIT 2000 

BANZA I S I T 

SYNC 3 40 
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[09] 




11 2] 



IM2 5] 



200 



PC*-H -7 



, 1 — , 200 



pc*-F ! 



1! 



CPU 



PC*-H 



2Q0 ^T^" 



PC*-K 
l/F 



r 

14 



PCA-K 
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^2 0 0 1 -2 1 27 82 





(26) 



ftm 2 0 0 1 - 2 1 2 7 8 2 



[Ell 6] 



200 
1 



210 


29 












l/F 



..... PCfr-K 



15— CPU 



1 6 — r 



17 — 



ROM 



ROW 

l/F 



-30 



—18 rtflMX 



12 

I 



24c r 



24b 

S 



24a 



5H5ttfl 

as 



7^ 

1 

22 a 



I 

19b 



7FhA 

— r~ 

22b 



I 

19c 



22c 



24d 



22d 



CCD 



— ii 



PC 



31 



24e 



Is 



— r 

26b 



I 

26a 



14- 



27 

L_ 



31- PC 









[017] 














17— 




16— 


DRAM 


15- 


CPU 


19— 



ROM 



45 



41- 



DRAM 
l/F 



ROM 
1/F 

m 



l/F 



51 — 



DMA 







7- 





48- L 



49^ 



DSP 



-52 



— 47 



l/F 



•53 



-54 



1 PE 



—200 



l/F 



-29 



-18 



FBK 



-55 
-56 



USB 
l/F 



-58 



CCD 



CPC 



— -1 1 

■2 5 



PC€J —32 
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[019] 



90 

— I — ■ 



91 



<95 



9 i 



,.96 



^97 



TOO 
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(54) ROBOT DEVICE AND CONTROL METHOD FOR ROBOT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To determine the behavior on the basis of 
information between robot devices. 

SOLUTION: Robot devices 1a, 1b are provided with output parts for 
outputting signals of infrared rays and detecting parts for detecting signals of 
infrared rays. For example, as shown in Fig. 3, the robot device 1a (1b) is 
provided with an infrared ray communication means 26 making use of infrared 
rays and having directivity. Therefore, the robot devices 1a, 1b can exchange 
information when they are faced to each other. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Robot equipment which is robot equipment of the autonomous mold 
which opts for action independently, and is characterized by having the 
control means which starts predetermined processing when other robot 
equipments are met with the predetermined sense. 

[Claim 2] It is robot equipment according to claim 1 which is equipped with the 
signal output part which outputs the signal which has directivity in the direction 
of the front, and the signal receive section which receives the signal from 
other robot equipments transmitted from the front, and is characterized by the 
above-mentioned control means starting predetermined processing based on 
the signal received by the above-mentioned signal receive section. 
[Claim 3] The above-mentioned signal output part is robot equipment 



according to claim 2 characterized by receiving the signal outputting a signal 
with infrared radiation and according [ the above-mentioned signal receive 
section ] to infrared radiation. 

[Claim 4] The above-mentioned control means is robot equipment according 
to claim 1 characterized by performing salutatory action as predetermined 
processing. 

[Claim 5] The control approach of the robot equipment which is the control 
approach of the robot equipment which controls the robot equipment of the 
autonomous mold which opts for action independently, and is characterized 
by starting predetermined processing when other robot equipments are met 
with the predetermined sense. 

[Claim 6] Robot equipment which is robot equipment of the autonomous mold 
which opts for action independently, and is characterized by having the 
control means which starts predetermined processing when it enters in a 
predetermined field from other robot equipments. 

[Claim 7] The above-mentioned control means is robot equipment according 
to claim 6 characterized by starting the processing according to the distance 
from robot equipment besides the above. 

[Claim 8] The above-mentioned control means is robot equipment according 
to claim 6 characterized by starting the processing according to the number of 
robot equipment besides the above in the above-mentioned predetermined 
field. 

[Claim 9] It is robot equipment according to claim 6 which is equipped with the 
signal output part which outputs the signal of a receivable output level in a 
predetermined field, and the signal receive section which receives the signal 
from robot equipment besides the above, and is characterized by the above- 
mentioned control means starting predetermined processing based on the 
signal received by the above-mentioned signal receive section. 
[Claim 10] The control approach of the robot equipment which is the control 
approach of the robot equipment which controls the robot equipment of the 
autonomous mold which opts for action independently, and is characterized 
by starting predetermined processing when it enters in a predetermined field 
from other robot equipments. 



[Claim 11] The robot equipment characterized by to have a growth degree 
detection means are robot equipment of the autonomous mold which opts for 
action independently, and detect the degree of growth of other robot 
equipments which are present in a self perimeter, and the control means 
which start predetermined processing according to the degree of growth of 
robot equipment besides the above which the above-mentioned growth 
degree detection means detected. 

[Claim 12] The above-mentioned control means is robot equipment according 
to claim 1 1 characterized by changing the degree of self growth as the above- 
mentioned predetermined processing according to the degree of growth of 
robot equipment besides the above. 

[Claim 13] It has a comparison means to compare with the degree of self 
growth the degree of growth of robot equipment besides the above which the 
above-mentioned growth degree detection means detected. The above- 
mentioned control means When the degree of self growth of the comparison 
result by the above-mentioned comparison means is lower Robot equipment 
according to claim 1 1 characterized by performing action according to robot 
equipment besides the above as the above-mentioned predetermined 
processing, and performing action according to robot equipment besides the 
above as the above-mentioned predetermined processing when the degree of 
self growth of the comparison result by the above-mentioned comparison 
means is higher. 

[Claim 14] The control approach of the robot equipment which carries out 
[ having had the growth degree detection process of being the control 
approach of the robot equipment which controls the robot equipment of the 
autonomous mold which opts for action independently, and detecting the 
degree of growth of other robot equipments which are present in a self 
perimeter, and down stream processing which start predetermined processing 
according to the degree of growth of robot equipment besides the above 
which detected at the above-mentioned growth degree detection process, 
and ] as the description. 

[Claim 15] The robot equipment which carries out [ having had the control 
means which controls action based on a receiving means receive the map 



information which is robot equipment of the autonomous mold which opts for 
action independently, and is transmitted from other robot equipments, a 
location detection means detect the current position, and the currency 
information which acquired by detection of the above-mentioned location 
detection means and the above-mentioned map information which the above- 
mentioned receiving means received, and ] as the description. 
[Claim 16] The control approach of the robot equipment which characterizes 
by to have the control process which controls action of robot equipment based 
on the receiving process at which robot equipment receives the map 
information which is the control approach of the robot equipment which 
controls the robot equipment of the autonomous mold which opts for action 
independently, and is transmitted from other robot equipments, and the 
information on the current position and the above-mentioned map information 
which received at the above-mentioned receiving process. 
[Claim 17] Robot equipment characterized by having a map information 
production means to be robot equipment of the autonomous mold which opts 
for action independently, and to produce map information based on the 
situation of the perimeter moved and obtained, and a map information storage 
means by which the map information which the above-mentioned map 
production means produced is memorized. 

[Claim 18] Robot equipment according to claim 17 characterized by having a 
transmitting means to transmit the map information memorized by the above- 
mentioned map information storage means to other robot equipments. 
[Claim 19] The control approach of the robot equipment characterized by to 
have the map information creation process which is the control approach of 
the robot equipment which controls the robot equipment of the autonomous 
mold which opts for action independently, and produces map information 
based on the situation of the perimeter which robot equipment moves and is 
obtained, and the storage process which memorize the map information which 
produced with the above-mentioned map making process for a map 
information-storage means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control approach of the 
robot equipment of the autonomous mold which opts for action independently, 
and the robot equipment which carries out control of such robot equipment. 
[0002] 

[Description of the Prior Art] Conventionally, the proposal and development of 
robot equipment of an autonomous mold which opt for action independently 
according to the environment of the command from a user or a perimeter are 
made. For example, this kind of robot equipment is made into the 
configuration which bore a strong resemblance to the quadruped of many 
joints like a dog or a cat, and is made as [ act / autonomously ]. 
[0003] As autonomous action, robot equipment will take the position of "lie 
down", if the voice instruction "lie down" is received from a user, or specifically, 
it is made as [ do / according to the actuation which holds out a hand / in front 
of its own opening / a user / a "hand" ]. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the robot equipment 
which can execute the instruction of arbitration is proposed by actuation of a 
user's command equipment (remote controller). For example, there is robot 
equipment which carries out predetermined actuation according to the scale 
command outputted from command equipment. Thereby, a user can call and 
appreciate the interesting action which is not discovered with a scale 
command at the time of autonomous action also besides playing as robot 
equipment of an autonomous mold. 

[0005] Thus, robot equipment can opt for action using the information which 
opts for action independently or is sent from command equipment. 
[0006] However, informational exchange is not made between the robot 
equipment of an autonomous mold. Therefore, the decision of the action 
based on exchange of the information between such robot equipment etc. is 



not made. If action according to the information determined between robot 
equipment can be carried out, the pleasure of the user who appreciates action 
of robot equipment will increase. 

[0007] Then, this invention is made in view of the above-mentioned actual 
condition, and aims at offering the control approach of the robot equipment 
which opts for action based on the information between robot equipment, and 
robot equipment. 
[0008] 

[Means for Solving the Problem] In order to solve an above-mentioned 
technical problem, the robot equipment concerning this invention is robot 
equipment of the autonomous mold which opts for action independently, and 
when it meets other robot equipments with the predetermined sense, it is 
equipped with the control means which starts predetermined processing. 
[0009] When robot equipment equipped with such a configuration meets with 
the sense other robot equipments and predetermined, it discovers 
predetermined processing of information-interchange action etc. 
[0010] Moreover, in order to solve an above-mentioned technical problem, the 
control approach of the robot equipment concerning this invention is the 
control approach of the robot equipment which controls the robot equipment 
of the autonomous mold which opts for action independently, and when it 
meets other robot equipments with the predetermined sense, it starts 
predetermined processing. 

[0011] By such control approach of robot equipment, when robot equipment 

meets with the sense other robot equipments and predetermined, it discovers 

predetermined processing of information-interchange action etc. 

[0012] Moreover, in order to solve an above-mentioned technical problem, the 

robot equipment concerning this invention is robot equipment of the 

autonomous mold which opts for action independently, and when it enters in a 

predetermined field from other robot equipments, it is equipped with the 

control means which starts predetermined processing. 

[0013] Robot equipment equipped with such a configuration discovers 

predetermined processing of information-interchange action etc., when it 

enters in a predetermined field from other robot equipments. 



[0014] Moreover, in order to solve an above-mentioned technical problem, the 
control approach of the robot equipment concerning this invention is the 
control approach of the robot equipment which controls the robot equipment 
of the autonomous mold which opts for action independently, and when it 
enters in a predetermined field from other robot equipments, it starts 
predetermined processing. 

[0015] By such control approach of robot equipment, robot equipment 
discovers predetermined processing of information-interchange action etc., 
when it enters in a predetermined field from other robot equipments. 
[0016] Moreover, in order to solve an above-mentioned technical problem, the 
robot equipment concerning this invention is robot equipment of the 
autonomous mold which opts for action independently, and is equipped with a 
growth degree detection means detect the degree of growth of other robot 
equipments which are present in a self perimeter, and the control means 
which start predetermined processing according to the degree of growth of 
other robot equipments which the growth degree detection means detected. 
[0017] Robot equipment equipped with such a configuration starts 
predetermined processing by the control means according to the degree of 
growth of other robot equipments which detected the degree of growth of 
other robot equipments which are present in a self perimeter with the growth 
degree detection means, and the growth degree detection means detected. 
[0018] Thereby, robot equipment starts predetermined processing according 
to the degree of growth of other robot equipments which are present in a self 
perimeter. 

[0019] Moreover, the control approach of the robot equipment concerning this 
invention The growth degree detection process of being the control approach 
of the robot equipment which controls the robot equipment of the autonomous 
mold which opts for action independently in order to solve an above- 
mentioned technical problem, and detecting the degree of growth of other 
robot equipments which are present in a self perimeter, It has down stream 
processing which starts predetermined processing according to the degree of 
growth of other robot equipments detected at the growth degree detection 
process. 



[0020] By the control approach of this robot equipment, robot equipment starts 
predetermined processing according to the degree of growth of other robot 
equipments which are present in a self perimeter. 

[0021] Moreover, the robot equipment concerning this invention is equipped 
with the control means which controls action based on a receiving means 
receive the map information which is robot equipment of the autonomous 
mold which opts for action independently, and is transmitted from other robot 
equipments, a location detection means detect the current position, and the 
currency information which acquired by detection of a location detection 
means and the map information which a receiving means received in order to 
solve an above-mentioned technical problem. 

[0022] Robot equipment equipped with such a configuration receives the map 
information transmitted from other robot equipments with a receiving means, 
and controls the action based on the currency information acquired by 
detection of a location detection means, and the map information which the 
receiving means received by the control means. 

[0023] Thereby, robot equipment moves to the predetermined specified 
substance based on the map information acquired from other robot 
equipments. 

[0024] Moreover, in order it solves an above-mentioned technical problem, the 
control approach of the robot equipment concerning this invention is the 
control approach of the robot equipment which controls the robot equipment 
of the autonomous mold which opts for action independently, and has the 
migration process which controls action of robot equipment based on the 
receiving process at which robot equipment receives the map information 
transmitted from other robot equipments, and the information on the current 
position and the map information which received at a receiving process. 
[0025] By such control approach of robot equipment, robot equipment moves 
to the predetermined specified substance based on the map information 
acquired from other robot equipments. 

[0026] Moreover, in order to solve an above-mentioned technical problem, the 
robot equipment concerning this invention is robot equipment of the 
autonomous mold which opts for action independently, and is equipped with a 



map information production means to produce map information based on the 
situation of the perimeter moved and obtained, and a map information storage 
means by which the map information which the map production means 
produced is memorized. 

[0027] The map information which produced map information with the map 
information production means based on the situation of the perimeter which 
robot equipment equipped with such a configuration moves, and is obtained, 
and the map production means produced is memorized by the map 
information storage means. 

[0028] Thereby, robot equipment produces map information, and it holds it in 
order to provide other robot equipments with this map information. 
[0029] Moreover, the control approach of the robot equipment concerning this 
invention is the control approach of the robot equipment which controls the 
robot equipment of the autonomous mold which opts for action independently 
in order to solve an above-mentioned technical problem, and has the map 
information creation process which produces map information based on the 
situation of the perimeter which robot equipment moves and is obtained, and 
the storage process which memorize the map information which produced 
with a map making process for a map information-storage means. 
[0030] By the control approach of this robot equipment, robot equipment 
produces map information, and it holds it in order to provide other robot 
equipments with this map information. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this 
invention is explained in detail using a drawing. The gestalt of this operation 
applies this invention to the robot equipment of the autonomous mold which 
opts for action independently. 

[0032] Robot equipment is equipped with leg 2a driven for migration, 2b, 2c, 
2d, the head 3 in which the CCD (Charge Coupled Device) video camera etc. 
was held, and the fuselage 4 as shown in drawing 1 . This robot equipment 1 
is made as [ carry out / independent action of carrying out actuation of the 
"hand" of putting nose-gear 2a on a user's hand 300 ], if a user calls it "**" as 
shown in drawing 2 . 



[0033] This robot equipment has opted for independent action based on a 
feeling model or an instinct model. Here, it becomes a feeling model from the 
information by which the model was made for making action express feeling, 
and becomes an instinct model from the information by which the model was 
made for making action express instinct 

[0034] Robot equipment 1 changes the condition of feeling or instinct with a 
feeling model or an instinct model according to the input from various sensors 
made into an external factor or an inner factor, and, specifically, is made as 
[ opt / according to the feeling or instinct which changed / for action / 
independently ]. 

[0035] Thus, the autonomous robot equipment which opts for action 
independently is equipped with a means to exchange information among 
other robot equipments. The example of means of communications is 
explained below. 

[0036] As means of communications, the means of communications using 
infrared radiation is mentioned. Specifically, robot equipment is equipped with 
the output section which outputs the signal by infrared radiation as means of 
communications using infrared radiation, and the detecting element which 
detects the signal by infrared radiation. For example, as shown in drawing 3 , 
robot equipment 1a (1b) is equipped with the infrared means of 
communications 26 using infrared radiation with which the output section and 
a detecting element were united. 

[0037] It is made as [ perform / as shown in this drawing 3 / robot equipment 
1a / by such means of communications, / data communication which used 
infrared radiation among other robot equipment 1b ]. 
[0038] Moreover, as means of communications, the means of 
communications using a scale signal is mentioned. Specifically, robot 
equipment is equipped with the output section which outputs a signal by the 
scale, and the detecting element which detects the signal by the scale. For 
example, in robot equipment, it is the loudspeaker currently prepared in order 
for the output section to generate voice etc., and a detecting element is a 
microphone currently prepared in order to make a surrounding sound detect. 
As shown in drawing 4 , in robot equipment 1a (1b), a microphone 21 is 



equivalent to a lug and, specifically, a loudspeaker 23 is equivalent to opening. 
[0039] It is made as [ perform / as shown in drawing 4 / robot equipment 1a / 
by such means of communications, / data communication which used the 
scale signal among other robot equipment 1b ]. 
[0040] Moreover, as means of communications, the means of 
communications using an electric wave is mentioned. For example, as shown 
in drawing 2 , robot equipment 1 is equipped with PC Card slot 14 by which 
wearing of a PC card is enabled. 

[0041] Here, a memory card, a wireless LAN card, etc. are mentioned as a PC 
card. By PC Card slot 14, robot equipment 1 can perform the record and 
playback of data to a memory card, and can perform the personal computer 
etc. and data communication on a Local Area Network using a wireless LAN 
card. For example, robot equipment 1 has at least the data storage section 13 
and the CPU(Central Processing Unit) 15 grade which are connected with PC 
Card slot (l/F) 14 on an internal bus 18 as a configuration for delivering data 
between PC Card slot 14 and PC card 200, as shown in drawing 5 . The data 
storage section 13 is a part various data are remembered to be, and CPU15 
is a part which performs control of action of robot equipment etc. 
[0042] Robot equipment 1 constitutes the means of communications by the 
electric wave with the wireless LAN card (PC card 200) with which such PC 
Card slot 14 and PC Card slot 14 were equipped. 
[0043] Thereby, robot equipment 1a is made as [ perform / data 
communication which used the electric wave among other robot equipment 
1 b ], as shown in drawing 6 . 

[0044] By having means of communications which was described above, 
robot equipment 1 is made as [ exchange / among other robot equipments / 
information ]. In addition, it cannot be overemphasized that means of 
communications is not what is limited to this. 

[0045] The robot equipment 1 with which this invention is applied is being able 
to consider informational exchange as other robot equipments in this way, and 
the following is realized. 

[0046] When robot equipment faces each other, respectively, it has realized 
starting predetermined processing. When robot equipment faces each other, it 



is transmitting and receiving data between robot equipment, and, specifically, 
robot equipment starts predetermined processing. 

[0047] Such processing is enabled by the means of communications using 
infrared radiation, and, specifically, is made possible by having the infrared 
output section and an infrared detecting element so that it may be suitable in 
the direction of the front of robot equipment. 

[0048] That is, the output section constitutes the signal output part which 
outputs the signal by infrared radiation in the direction of the front, and a 
detecting element constitutes the signal receive section which receives the 
signal by the infrared radiation from other robot equipments transmitted from 
the front. And control means, such as CPU, start predetermined processing 
based on the signal detected by the detecting element. 
[0049] Since it can say that it is in the propagation direction of the signal by 
infrared radiation about directivity, as shown in drawing 3 , when the robot 
equipment suitable for the bearing of arbitration faces a transverse plane 
mutually, the infrared radiation currently outputted from the output section is 
detected in a detecting element by having the output section and a detecting 
element (means of communications 26) so that it may be ahead suitable. By 
this, a communication link condition will be in a connection condition between 
robot equipment, information interchange becomes still more possible, and 
existence of a partner's robot equipment can be mutually checked as a result, 
and it can recognize under the condition that it faces mutually. For example, 
information interchange is performed through an infrared-ray-communication 
port so that it may mention later. 

[0050] namely, as shown in (A) and (B) among drawing 7 , when two robot 
equipments 1a and 1b have not faced each other Robot equipment 1a is not 
recognizes a partner's robot equipment 1b, but as shown in (C) among 
drawing 7 , only when two robot equipments 1a and 1b face each other, robot 
equipment 1a can recognize a partner's robot equipment 1b. 
[0051] Thus, robot equipment 1a can recognize having faced other robot 
equipment 1b, and performs predetermined processing at this time. 
[0052] As predetermined processing, carrying out predetermined actuation 
(action) and exchange of predetermined information etc. is mentioned, for 



example. 

[0053] Greeting as predetermined actuation, for example, when it faces each 
other, and the actuation which the animals of barking, such as a dog, 
generally make a partner's animal are mentioned. Action of the robot 
equipment 1 which faced each other is diversified by this, and the pleasure 
which a user appreciates is increased. 

[0054] Moreover, as predetermined information, the condition of feeling, the 
condition of instinct, etc. are mentioned, for example. By exchanging the 
condition of the feeling of robot equipment and the condition of instinct which 
faced each other, robot equipment can take the action according to the feeling 
and instinct of robot equipment of a partner. Although robot equipment is 
equipped with the feeling model for making actuation express feeling, and the 
instinct model for making actuation express instinct as mentioned above, by 
exchanging the information on the condition of this feeling model and instinct 
model, it gets to know the feeling of a partner's robot equipment, and the 
condition of instinct, and, specifically, takes the actuation according to it. 
Moreover, although explained in full detail later, it can also consider as the 
information which exchanges the information on growth level which shows the 
degree of growth. 

[0055] Moreover, robot equipment can also carry out predetermined 
processing, when it enters in a partner's robot equipment and a 
predetermined field. Robot equipment is equipped with the signal output part 
which outputs the signal of a receivable output level in a predetermined field 
as a configuration for that. By robot equipment being equipped with such a 
signal output part, other robot equipments cannot receive a signal, unless it 
enters in a predetermined field from robot equipment equipped with the signal 
output part concerned. When putting in another way and robot equipment is 
able to receive the signal from other robot equipments, robot equipment will 
be located in the predetermined field from other robot equipments. 
[0056] If the case where means of communications uses infrared radiation is 
explained concretely, by making the output level of the infrared radiation from 
the output section into predetermined level That is, by considering as a 
receivable output level into a predetermined field will show that the robot 



equipment which received the signal is located in a predetermined field from 
other robot equipments with which the data of having received the signal by 
such infrared radiation are outputting the signal. 

[0057] When distance is set to L2 by this as shown in (B) among drawing 8 
even if it is a case so that it cannot recognize, when the distance between the 
robot equipments 1a and 1b is L1 as shown in (A) among drawing 8 , robot 
equipment 1a can recognize robot equipment 1b of the partner who is 
outputting the signal by infrared radiation. Thereby, when the distance 
between the robot equipments 1a and 1b was set to L2, robot equipment can 
recognize a partner's robot equipment and could say that the greeting as 
predetermined processing was carried out. 

[0058] In addition, it is possible to recognize noting that it is in a field 
predetermined in robot equipment on the assumption that it has faced each 
other, when attaching means of communications 26 and shining so that it may 
be suitable in the direction of a transverse plane, as shown, for example in 
drawing 3 from there being directivity in the propagation direction of a signal 
as mentioned above in the case of the means of communications using 
infrared radiation. 

[0059] It can recognize under the condition that robot equipment is in a 
predetermined field, without being influenced by whether robot equipment has 
faced each other by having the means of communications which does not 
have directivity in the signal outputted, for example, the means of 
communications using an electric wave, from such a thing, then making the 
output of an electric wave into predetermined level, as mentioned above. 
[0060] Moreover, processing according to distance can be performed by 
detecting distance, for example, as it said that different action according to the 
distance between robot equipment was taken, it comes out. 
[0061] As mentioned above, by having the means of communications which 
can exchange information among other robot equipments, robot equipment 
can perform what performs predetermined processing, when it faces each 
other, or when other robot equipments enter in a predetermined field. 
[0062] It explains still more concretely about the case where the information 
exchanged between robot equipment is the information on growth level. 



[0063] Robot equipment is made as [ make / it / to act according to growth 
level ]. Action according to growth level is made into a doubtful gait at a 
"childhood term", when growth level is low, and when growth level is high, 
specifically, it is action of walking gallantly at "adolescence." By opting for 
action according to such growth level, even if robot equipment is the same 
walk actuation, it comes to take different actuation according to a growth step. 
In addition, a growing model is explained in full detail later. 
[0064] The following processings are performed, when robot equipment faces 
other robot equipments in the information on such growth level, and the 
information which shows in what kind of growth step it is, or when other robot 
equipments enter in a predetermined field (such time is hereafter called time 
of meeting.). 

[0065] Robot equipment exchanges information on growth level by means of 
communications which was mentioned above, when it meets with other robot 
equipments. And the robot equipment which received the information on the 
growth level of a partner's robot equipment can know the growth level of the 
robot equipment of the partner concerned, and opts for self action according 
to the partner's growth level. 

[0066] For example, robot equipment changes the growth level of self 
according to the growth level of other robot equipments. 
[0067] When the growth level of a partner's robot equipment is high, robot 
equipment makes growth level of self high according to a partner's growth 
level, and, specifically, opts for action according to the growth level. The robot 
equipment which met with robot equipment with high growth level by this 
comes to carry out action self also grew up to be because the growth level of 
self becomes high. Moreover, when the growth level of a partner's robot 
equipment is low, robot equipment lowers the growth level of self according to 
the growth level of a partner's robot equipment, and opts for the action 
according to the growth level. The robot equipment which met with robot 
equipment with low growth level by this can opt now for self action as young 
action according to the partner's robot equipment because the growth level of 
self becomes low. 

[0068] Moreover, robot equipment is having a comparison means comparing 



with the growth level of self the growth level of other robot equipments which 
the growth degree detection means 1 detected. Action which follows other robot 
equipments when the growth level of self [ comparison result / by this 
comparison means ] is lower was carried out, and when the growth level of 
self [ comparison result / by the comparison means ] was high, it was able to 
be said that action according to other robot equipments was carried out. In 
addition, what is constituted as a comparison means as software which can 
be processed by CPU etc. is mentioned. 

[0069] thus, growth is promoted by partner by whom the thing of opting for self 
action according to the growth level of a partner's robot equipment is generally 
looked at in the animal kingdom, and growth is controlled - like - it is a thing 
and, therefore, robot equipment was able to take in the general behavioral 
pattern in such the animal kingdom. For example, changing the growth level 
of self according to the growth level of such a perimeter is also the place 
obtained as results, such as crowd psychology. 

[0070] In addition, the information to exchange may not be limited to growth 
level and may be other information, for example, the information on corporal 
strength. For example, robot equipment comes to opt for action according to 
the relation between sending the information on the torque of a motor that a 
guide peg is driven, as information on corporal strength, then strength 
(strength of hardware) corporal [ between robot equipment ] by this. 
[0071] Moreover, robot equipment can also make map information the 
information to exchange. In addition, map information may be information 
beforehand memorized by the storage means, and may be the information 
acquired as a result to which robot equipment itself acted. 
[0072] About acquisition of the map information by robot equipment itself, it is 
specifically made as follows. The case where the information on an owner's 
chamber is acquired as map information is explained. As shown in drawing 9 , 
two robot equipments 1a and 1b are, and suppose that a desk, a chair, a 
cushion, a feedbox, balls, etc. are scattered in an owner's chamber. 
[0073] These robot equipments 1a and 1b are equipped with a map 
information production means 10 produce map information based on the 
situation of the perimeter moved and obtained, a storage means 8 to 



by_which the map information which the map information production means 
10 produced is memorized, and a transmitting means 6 transmit the map 
information memorized by the storage means 8 to other robot equipments as 
shown in drawing 10 . By such configuration, the robot equipments 1a and 1b 
can produce map information, and can send this produced map information to 
other robot equipments. That is, this configuration exists in order to send map 
information to other robot equipments. In addition, above-mentioned each part 
is connected by the bus. 

[0074] Moreover, robot equipments 1a and 1b are equipped with the control 
means 7 which controls action based on a receiving means 7 receive the map 
information transmitted from other robot equipments, a location detection 
means 7 detect the current position, and the currency information acquired by 
detection of the location detection means 7 and the map information which the 
receiving means 7 received as shown in drawing 10 . By such configuration, 
the robot equipments 1a and 1b can receive the map information sent from 
other robot equipments, and can be moved to the predetermined specified 
substance based on the received map information. That is, this configuration 
exists in order to act based on the map information to which it is sent 
[ information ] from other robot equipments and comes. 1st robot equipment 
1a produces map information to below, and the case where 2nd robot 
equipment 1b opts for action based on the map information which 1st robot 
equipment 1a produced is concretely explained to it. 
[0075] As a location detection means 9, the current position positioning 
system represented by GPS (Global Positioning System) etc. is mentioned, 
for example. 

[0076] When self is moving the map information production means 10, for 
example, when 1st robot equipment 1a is moving at random, it produces map 
information based on the positional information acquired with the location 
detection means 9. The map information which specifically consists of 
information on the detected obstruction etc. is produced. For example, as 
shown in drawing 9 , the desk 301 in a chamber, a chair 302, and cushion 303 
grade are detected, and map information is produced by making them into an 
obstruction. For example, an obstruction here is equivalent to a building with a 



common map. Moreover, about the ball 304 in a chamber, the 1st and 2nd 
robot equipment 1a and 1b is grasped as a self toy. 

[0077] 1st robot equipment 1a sends out the map information produced by the 
map information creation means 10 to 2nd robot equipment 1b with the 
transmitting means 6. And 2nd robot equipment 1b receives the map 
information transmitted from 1st robot equipment 1a with the receiving means 
7. In addition, the means of communications which used the wireless LAN 
card mentioned above as the transmitting means 6 and a receiving means 7 
is mentioned. 

[0078] Migration actuation of self is controlled by the control means 5, and 
even an object moves 2nd robot equipment 1b which received map 
information based on the received map information. Specifically, even an 
object moves [ while avoiding the desk 301 used as an obstruction, and 
cushion 303 grade based on the information and map information on the 
current position which are detected by the location detection means 9, or ] 
2nd robot equipment 1b, being based on those locations. 
[0079] Here, the 2nd robot equipment can be moved now to a feedbox 305 by 
using the feedbox 305 in a chamber as an object based on map information 
and currency information. That is, the location of a feedbox 305 is mutually 
taught between the 1st and 2nd robot equipment 1a and 1b, the installation 
positional information of a feedbox 305 is shared, and the 1st and 2nd robot 
equipment 1a and 1b comes to carry out actuation according to it. 
[0080] As mentioned above, the robot equipments 1a and 1b can also be 
made into the information which exchanges map information, and this comes 
to take the action which even an object (for example, feedbox 305) moves 
based on the sent map information. 

[0081] In addition, since there is no guarantee with the same map which each 
robot equipments 1a and 1b have when carrying out self-generation of the 
map, each robot equipments 1a and 1b can test both map by comparison, 
and can also be equipped with a means to take adjustment. For example, a 
self location is also included in map information and is sent to other robot 
equipments. 

[0082] To for example, 1st robot equipment 1a with the map information mp1 



as shown in (A) among drawing 11 When the map information mp2 which self 
as 2nd robot equipment 1b shows to (B) among drawing 1 1 has is transmitted, 
1st robot equipment 1a moves by taking adjustment from both map 
information mp1 and mp2 that the positional information of each robot 
equipment is included, as shown in (C) among drawing 1 1 . 
[0083] Thereby, 1st robot equipment 1a can be moved based on the map 
information which 2nd transmitted robot equipment 1b produced, grasping the 
location of the 2nd robot equipment 1b concerned. Moreover, such 
information can be used and it can judge whether it is the distance (physical 
relationship) which can greet. 

[0084] Moreover, such detection is useful also in case self which was 
mentioned above detects whether it is in a predetermined field from a 
partners robot equipment. 

[0085] Moreover, when making the same information share a map among two 
or more robot equipments unlike self-generation and giving map data 
beforehand, it can detect whether it is in a partner's robot equipment, a 
predetermined distance, or a predetermined field as mentioned above by 
guessing the self location on a map from physical relationship with an 
obstruction etc., and transmitting positional information to each other. 
[0086] Moreover, robot equipment can also exchange information among two 
or more robot equipments by the above means of communications. It can 
recognize now that two or more robot equipments of robot equipment are in a 
perimeter by information interchange with two or more robot equipments. 
[0087] For example, to robot equipment, a behavioral model called the 
behavioral model for pair two or more bases is memorized beforehand (it 
prepares), for example, the behavioral model for pair two or more bases - 
usual [, such as a dance, ] - it is many and is the behavioral model which 
consists of action which is performed. 

[0088] By making such a behavioral model memorize, robot equipment 
performs action by this behavioral model, when existence of two or more 
robot equipments has been recognized. 

[0089] Since two or more robot equipments discover the action for pair two or 
more bases, such as a dance, by recognizing existence of other robot 



equipments by this, a user can see the action which cannot usually be seen in 
one set or two sets. If it puts in another way, only the user who has two or 
more robot equipments can see such action for pair two or more bases. 
[0090] Moreover, according to the recognized number, the behavioral model 
for two or more set numbers, such as a dance, can also be started. As 
concrete, the synchronization of action is taken by below and two or more 
robot equipments explain to it the case where coordination action is 
performed as a whole. 

[0091] For example, as shown in drawing 12 , 1d of 4th robot equipment 
transmits a command synchronizing with the 1st and 3rd robot equipment 1a, 
1b, and 1c, and it is made as [ carry out / the 1st and 3rd robot equipment 1a, 
1b, and 1c / according to the command synchronized and transmitted / 
coordination action ]. In this example, the communication link between the 1d 
[of 4th robot equipment], 1st, or 3rd robot equipment 1a, 1b, and 1c is 
performed on the wireless LAN card. 

[0092] Specifically, such coordination actuation is performed by the command 
currently written in by corresponding to each robot equipment in the robot 
control script (script) RS with which 1d of 4th robot equipment is equipped. It 
has sent to the robot equipment which specifically corresponds a command in 
the robot control script RS produced by the predetermined convention. The 
robot control script RS consists of information whose detection of the 
termination timing of control of the sending-out timing of the command to the 
1st and 3rd robot equipment 1a, 1b, and 1c and action of each robot 
equipment is enabled. 

[0093] About the gestalt of the robot control script RS, as shown in drawing 
13 , it consists of multiple-data-stream D1, D2, and D3 which consisted of 
command information etc., for example. The 1st data stream D1 corresponds 
to 1st robot equipment 1a, the 2nd data stream D2 corresponds to 2nd robot 
equipment 1b, and the 3rd data stream D1 supports 3rd robot equipment 1c. 
With the gestalt of this operation, since there are three robot equipments, this 
data stream is also made into three trains according to it, and the data stream 
of the robot control script RS is prepared according to the robot equipment 
which manages action in an action managerial system. 



[0094] Specifically in the robot control script RS, the number of the robot 
equipment on a network to control is described. And the command for taking 
synchronous timing every data streams D [ D1, D2, and ] 3 between the 
information on each IP address or the port number of the server, the abstract 
command transmitted to robot equipment, and the robot equipments 1a, 1b, 
and 1c etc. is described. 

[0095] These commands are described together with the bottom in order of 
activation in each data streams D1, D2, and D3 from the top. 
[0096] Based on such a robot control script RS, 1d of 4th robot equipment 
sends out a command to the 1st thru/or 3rd robot equipment 1a, 1b, and 1c as 
follows, and it is controlling the action. 

[0097] 1d of 4th robot equipment generates the threads 28a, 28b, and 28c for 
a communication link only for the number of robot equipment by the main 
program PG 1 , before starting a communication link among the robot 
equipments 1a, 1b, and 1c. The 1st thru/or 3rd thread 28a, 28b, and 28c for a 
communication link is for being matched with the 1st [ which manages action ] 
thru/or 3rd robot equipment 1a, 1b, and 1c, and performing data 
communication among the corresponding robot equipments 1a, 1b, and 1c. 
[0098] And 1d of 4th robot equipment passes the 1st thru/or the 3rd data 
stream D1, D2, and D3 on the robot control script RS corresponding to each 
1st thru/or 3rd thread 28a, 28b, and 28c for a communication link generated in 
advance of initiation of data communication in this way, respectively. In each 
threads 28a, 28b, and 28c for a communication link, an IP address and a port 
number are taken out from the passed information (data stream), it connects 
with each robot equipment as a client, and, thereby, the data communication 
path of the threads 28a, 28b, and 28c for a communication link and each 
robot equipments 1a, 1b, and 1c is established. 
[0099] And each threads 28a, 28b, and 28c for a communication link 
synchronize and send the command described by the handed-over data 
streams D1, D2, and D3 among each threads 28a, 28b, and 28c for a 
communication link. 

[0100] The robot equipments 1a, 1b, and 1c receive the command sent from 
the corresponding threads 28a, 28b, and 28c for a communication link, 



respectively. Each robot equipments 1a, 1b, and 1c execute the received 
command. 

[0101] Thereby, since the synchronization is taken about the sending-out 
timing of the command by each threads 28a, 28b, and 28c for a 
communication link, action of each robot equipments 1a, 1b, and 1c is based 
on coordination action as a whole. 

[0102] Next, it explains concretely using the robot control script RS described 
as shown in drawing 14 . The robot control script shown in this drawing 14 is 
for carrying out the so-called action of a "wave" with two or more robot 
equipments 1a, 1b, and 1c. Action of the "wave" by two or more robot 
equipments 1a, 1b, and 1c is coordination action by which two or more robot 
equipments 1a, 1b, and 1c which have aligned are discovered in the position 
of "stability" when each makes action of "Banzai!" sequence like the change to 
(C) from (A) among drawing 15 which shows aging. 

[0103] The number of the robot equipment by which the robot control script 
RS shown in drawing 14 is connected to an action managerial system at the 
1st line is described. It is described as "NUMBER" as a menu to eye one train, 
and, specifically, the number of the robot equipment linked to eye two trains is 
described. Like the gestalt of this operation, when three robot equipments 1a, 
1b, and 1c perform coordination action, the column of the number is set to "3." 
[0104] And the information for communicating between each threads 28a, 28b, 
and 28c for a communication link and each robot equipments 1a, 1b, and 1c 
after the 2nd line, a command, etc. are described. A menu is written in eye 
one train and, specifically, the information for controlling action of the robot 
equipments 1a, 1b, and 1c with which each threads 28a, 28b, and 28c for a 
communication link correspond to eye eye two trains and 3 train and eye four 
trains is described. 

[0105] In the 2nd line, it is written to eye one train as "IP_ADDRESS", and the 
IP address of the server coping with each train is described. Or it is written to 
eye one train as "HOSTNAME", and you may make it describe the network 
host name of the server of each robot equipment. 

[0106] Each host's port number is described in the 3rd line. The gestalt of this 
operation describes "10000" as a default. 



[0107] The information for controlling action of robot equipments, such as a 
command, in each train which corresponds to each robot equipment after the 
4th line is described. 

[0108] A command is divided roughly and, specifically, has a synchronous 
command and a abstract command. It is described that the thread for a 
communication link sends out in order of these synchronous command and a 
abstract command. A abstract command is transmitted to robot equipment, 
and it is a command for carrying out actual action, and is made for action of 
each robot equipment according [ a synchronous command ] to such a 
abstract command to turn into coordination action as the whole robot 
equipment here. Specifically, a synchronous command has two of the WAIT 
instructions for taking a synchronization about the SYNC instruction [ for 
taking a synchronization about command sending-out timing ], and ****** term 
of each robot equipment. 

[0109] As for the SYNC instruction, the ID number and the characteristic 
(henceforth a synchronous achievement index) are given as an argument. An 
ID number serves as identification information about a SYNC instruction, and 
serves as identification information with other SYNC instructions. Suitable 
processing can be performed without mixing up with other SYNC instructions 
by identifying a SYNC instruction by this ID number. Moreover, a certain value 
is given to each robot equipments 1a, 1b, and 1c, respectively, and the 
synchronous achievement index is set up so that those sum totals may 
become a predetermined value. With the gestalt of this operation, it is set up 
so that the sum total may be set to "100." In addition, about a synchronous 
achievement index, it is not limited to setting it as "100." 
[01 10] And this synchronous achievement index is added when it is in the 
condition that the robot equipments 1a, 1b, and 1c can move to the next 
action. If it puts in another way, it will be added when the robot equipment 
which was carrying out a certain action ends the action concerned. 
Specifically, addition of a synchronous achievement index is made by the 
following procedures. 

[0111] For example, 1st robot equipment 1a disseminates the information on 
to that effect (henceforth standby information), when the action according to 



the command sent from 1st corresponding thread 28for communication link a 
is ended, or when it is in the condition that it can move to the next action. In 
1st corresponding thread 28for communication link a, reception of the standby 
information which 1st robot equipment 1a disseminated applies a 
synchronous achievement index to the field whose ID number on the global 
memory GM for synchronousr controls corresponds, for example (it adds). At 
this time, other threads for a communication link control exclusively so that 
this field cannot be accessed, that is, an ID number is in agreement when it 
changes into the condition which can execute the SYNC instruction with which 
other robot equipments (here both 2nd robot equipment 1b, or the 3rd robot 
equipment 1both [ one side or ]) already correspond to an ID number - being 
concerned — others — the synchronous achievement index sent now is added 
to the synchronous achievement index of robot equipment by the global 
memory GM for synchronousr controls. And if it will be in the condition that it 
can move to action next to all the robot equipments 1a, 1b, and 1c, the total 
value of a synchronous achievement index will be set to "100" by the 
predetermined value and this example. 

[0112] The following command will be read, unless each threads 28a, 28b, 
and 28c for a communication link supervise the global memory GM for 
synchronousr controls and the total value of a synchronous achievement 
index reaches a predetermined value ("100") by such processing. Therefore, 
even if it is robot equipment which can move to the next action, a standby 
condition is maintained, without taking the next action. 
[01 13] And the personal computer 33 which manages action of two or more 
robot equipments 1a, 1b, and 1c can know that it is in the condition that it 
ends in all the robot equipments 1a, 1b, and 1c, and the robot equipments 1a, 
1b, and 1c can move from the SYNC instruction corresponding to an ID 
number to the next action by checking that the total value of such a 
synchronous achievement index has turned into a predetermined value. 
Thereby, a personal computer 33 sends the following command by each 
threads 28a, 28b, and 28c for a communication link, when the total value of a 
synchronous achievement index turns into a predetermined value. 
[01 14] Next, a WAIT instruction is sent with the robot control script RS which 



shows a command to drawing 14 . 

[01 15] This WAIT instruction has taken time amount (ms) to the argument, 
and the robot equipment which received the WAIT instruction makes 
information in which a degree carries out KOMANDOHE shift, after waiting 
only for the specified time amount. 

[0116] With the gestalt of the operation to which the argument of a WAIT 
instruction is "0", "1000", and "2000", respectively 1st robot equipment 1a to 
which the argument received the WAIT instruction of "0" Then, 2nd robot 
equipment 1b to which the sent command was executed promptly and the 
argument received the WAIT instruction of "1000" Then, it waits for the sent 
command for 1 second, and it is executed, and 3rd robot equipment 1c to 
which the argument received the WAIT instruction of "2000" waits for the 
command sent continuously for 2 seconds, and executes it. That is, when all 
the arguments of the WAIT instruction which the 1st thru/or 3rd robot 
equipment 1a, 1b, and 1c received, for example are "0", the 1st thru/or 3rd 
robot equipment 1a, 1b, and 1c performs simultaneously the content of a 
command sent to the degree. 

[01 17] And with the gestalt of this operation, the command sent out to the 
degree of this WAIT instruction is the command of "BANZAI_SIT." The 
"BANZALSIT" command is a command for carrying out actuation of "Banzai!" 
to robot equipment in the position of "stability." 
[01 18] By sending out such a WAIT instruction, and sending out the 
"BANZALSIT" command continuously, 1st robot equipment 1a The command 
of "BANZALSIT" is started immediately after the total value of a synchronous 
achievement index turns into a predetermined value as mentioned above. 2nd 
robot equipment 1b And the command of "BANZALSIT" is started after 1 
second and 3rd robot equipment 1c starts the command of "BANZALSIT" 
after [ of that ] 2 seconds. 

[01 19] The following processings are made as an outline in the robot control 
script RS shown in drawing 6 as which the SYNC instruction, the WAIT 
instruction, etc. were specified as mentioned above. 

[0120] If each robot equipments 1a, 1b, and 1c will be in the condition that it 
can move to the following condition, with the SYNC instruction of the No. 1 



beginning (the 5th line), a synchronous achievement index will go into effect in 
ID=1. When the sum total of the synchronous achievement index of ID=1 is 
set to "100", the command of a WAIT instruction and "BANZALSIT" is sent 
from each threads 28a, 28b, and 28c for a communication link. 
[0121] Since close requires 0 second ("0") for the WAIT instruction of the 1st 
data stream (data stream corresponding to 1st robot equipment 1a (an IP 
address is 11.22.33.44)) D1, 1st robot equipment 1a executes the 
"BANZALSIT" command immediately, and as shown in (A) among drawing 
15 , it carries out "BANZAI" actuation in "stability" position. 
[0122] Moreover, since close requires 1 second ("1000") for the WAIT 
instruction of the 2nd data stream (data stream corresponding to 2nd robot 
equipment 1b (an IP address is 11.22.33.45)) D2 2nd robot equipment 1b 
executes the "BANZALSIT" command, 1 second after 1st robot equipment 1a 
executes a command, and as shown in (B) among drawing 15 , it carries out 
"BANZAI" actuation in "stability" position. Since close requires 2 seconds 
("2000") for the WAIT instruction of the 3rd data stream (data stream 
corresponding to 3rd robot equipment 1c (an IP address is 11.22.33.46)) D3 
similarly 3rd robot equipment 1c executes the "BANZALSIT" command, 2 
seconds after 1st robot equipment 1a executes a command, and as shown in 
(C) among drawing 15 , it carries out "BANZAI" actuation in "stability" position. 
[0123] After activation of the command of "BANZALSIT" is completed, there is 
a SYNC instruction and detection of being in the condition that each robot 
equipments 1a, 1b, and 1c can move to the next action again is made. When 
this goes into a waiting state from 1st robot equipment 1a which started 
activation previously and the sum total of an action achievement index is set 
to "100", each robot equipments 1a, 1b, and 1c perform again action which 
was mentioned above with the command of the WAIT instruction which 
synchronized again from each threads 28a, 28b, and 28c for a communication 
link, and which is sent, and the 2nd "BANZALSIT." 

[0124] An action managerial system shifts an hour for three robot equipments 
1a, 1b, and 1c by a unit of 1 second, and performs BANZAI, and coordination 
action of two "waves" makes it discover by the above processings in the robot 
control script RS shown in drawing 14 , so that it may change from (A) to (C) 



among drawing 15 . 

[0125] As mentioned above, the coordination action by two or more robot 
equipments 1a, 1b, and 1c is easily realizable by 1d of 4th robot equipment 
synchronizing, and sending out a command. In addition to the pleasure by the 
action taken independently [ robot equipment ], the coordination action by 
such two or more robot equipments 1a, 1b, and 1c extends the pleasure of 
appreciation of a user further. 

[0126] In addition, each robot equipment holds ID information as identification 
information to storage, for example, the thing attached and exchanged also 
for ID information in case robot equipment exchanges other robot equipment 
and information - being concerned - others - robot equipment Each robot 
equipment can be identified now based on received ID information, and 
thereby, even if the information exchanged between each robot equipment is 
the same information, it can recognize that two or more robot equipments 
exist according to the check of ID information attached. 
[0127] (1) Explain examples, such as a configuration of the example robot 
equipment of the configuration of robot equipment. Robot equipment 1 is 
specifically constituted, as shown in drawing 16 . 

[0128] The image data picturized with the CCD video camera 11 is supplied to 
the signal-processing section 12. The signal-processing section 12 performs 
predetermined processing to the image data supplied from the CCD video 
camera 11, and makes DRAM (Dynamic Random Access Memory)16 which 
is a storage means memorize the image data through an internal bus 18. 
[0129] Moreover, robot equipment 1 is equipped with the memory stick 
interface 29 connected to the ROM interface 30, and, thereby, can carry out 
the record and playback of data to the so-called memory stick (trade name of 
the goods (memory card) which Sony Corp. offers) 210. 
[0130] Furthermore, robot equipment 1 is equipped with PC Card slot (PC 
card l/F) 14. The data communication between external instruments, such as 
a personal computer on a Local Area Network, or other robot equipments 
becomes possible, when PC card 200 is a wireless LAN card by this, and 
when a PC card is a memory card, the record and playback of data to the 
memory card concerned are attained. 



[0131] CPU15 reads the program of operation memorized by the flash ROM 
(Read Only Memory) 17 through the ROM interface 30 and an internal bus 18, 
and controls the whole system. Moreover, creation and modification of the 
program of CPU1 1 memorized by the flash ROM 17 of operation are enabled 
with the external personal computer (Personal Computer, PC) 31 connected 
to the signal-processing section 12. 

[0132] The signal which Potentiometers 19a, 19b, and 19c, the touch sensor 
20, and microphone 21 which constitute a detection means to detect an 
external condition detected is supplied to the signal-processing section 12 
through Tees 24a, 24b, 24c, 24d, and 24e. The signal-processing section 12 
supplies the signal supplied from Tees 24a-24e to CPU 15 through an internal 
bus 18. CPU15 controls actuation of Actuators 22a, 22b, 22c, and 22d (for 
example, Legs 2a-2d and the head 3 of drawing 1 which are driven by it) 
based on the supplied signal. Moreover, CPU15 controls the voice outputted 
from a loudspeaker 23. 

[0133] Moreover, robot equipment 1 is equipped with infrared output section 
26a and infrared detecting-element (IrDA) 26b which enable the 
communication link of data among external instruments, such as other robot 
equipments, with infrared radiation. 

[0134] Infrared output section 26a outputs a signal to external instruments, 
such as other robot equipments, with infrared radiation. And infrared 
detecting-element (IrDA) 26b supplies the instruction information outputted 
from the remote controller which is not illustrated by actuation of a user, and 
the information sent from other robot equipments to the signal-processing 
section 12 through tee 24e. 

[0135] The signal-processing section 12 supplies the various information 
supplied to CPU15 through an internal bus 18, and controls actuation of 
Actuators 22a, 22b, 22c, and 22d by CPU15 based on the supplied 
information. That is, CPU 15 controls actuation of Actuators 22a, 22b, 22c, and 
22d based on the instruction information from a remote controller, or the 
information sent from other robot equipments. Thereby, robot equipment 1 
outputs the predetermined action at the time of outputting the action according 
to an instruction of a user, or meeting with other robot equipments (processing 



result). 

[0136] Here, Potentiometers 19a-19c, a touch sensor 20, a microphone 21, 
Actuators 22a-22d, a loudspeaker 23, infrared output section 26a, infrared 
detecting-element 26b, etc. constitute the guide peg and lug of robot 
equipment 1, opening, etc., summarize these, and call it a CPC (Configurable 
Physical Component) device. A CPC device may not be limited to this and 
may be measurement means, such as a distance robot, an acceleration 
sensor, or a gyroscope. 

[0137] The example of a configuration of the signal-processing section 12 is 
shown in drawing 17 . The DRAM interface 41 and the host interface 42 are 
connected also to the external bus 44 while connecting with DRAM16 and 
CPU 15, respectively. A bus controller 45 controls an external bus 44. A bus 
arbiter 46 performs the Arbitration of an external bus 44 and an internal bus 
47. 

[0138] The personal computer (PC) 31 as external development environment 
is connected to the parallel port 48 and the serial port 50. The dc-battery 
manager 49 performs management of the residue of a dc-battery 27 etc. The 
parallel port 48, the dc-battery manager 49, and the serial port 50 are 
connected to the internal bus 47 through the peripheral interface 53, 
respectively. 

[0139] The CCD video camera 11 supplies the picturized image data to 
FBK(Filter Bank) 56. FBK56 performs infanticide processing to the supplied 
image data, and creates the image data of various resolution. The image data 
is supplied to the DMA (Direct Memory Access) controller 51 through an 
internal bus 47. DMA controller 51 transmits the supplied image data to 
DRAM16, and memorizes this image data in DRAM16. 

[0140] Moreover, DMA controller 51 reads suitably the image data memorized 
by DRAM 16, and supplies it to IPE (Inner Product Engine)55. IPE55 performs 
a predetermined operation using the supplied image data. According to 
directions of DMA controller 51 , this result of an operation is transmitted to 
DRAM16, and is memorized. 

[0141] The CPC device 25 is connected to the serial bus host controller 57. 
The CPC device 25 consists of Potentiometers 19a-19c and the touch sensor 



20 which were mentioned above, a microphone 21, Actuators 22a-22d, a 
loudspeaker 23, infrared output section 26a, infrared detecting-element 26b, 
etc. The voice data supplied from the CPC device 25 is supplied to DSP 
(Digital Signal Processor)52 through the serial bus host controller 57. DSP52 
performs predetermined processing to the supplied voice data. The (personal 
computer PC) 32 grade as external development environment is connected to 
the USB interface 58. A timer 54 supplies a hour entry to each part through an 
internal bus 47. 

[0142] the time of robot equipment 1 being constituted as stated above, and 
robot equipment 1 meeting with other robot equipments — means of 
communications — being concerned - others — it enables it to exchange 
information on robot equipment in addition - being mentioned here - "-- 
others - robot equipment" is constituted similarly. 

[0143] By making infrared output section 26a into the output section, by the 
means of communications using the infrared radiation constituted considering 
the infrared detecting element 26 as detecting-element 26b, this robot 
equipment 1a can exchange information among other robot equipment 1b, as 
shown in drawing 3 . 

[0144] Moreover, by making a loudspeaker 23 into the output section, by the 
means of communications using the scale constituted considering a 
microphone 21 as a detecting element, robot equipment 1a can exchange 
information among other robot equipment 1b, as shown in drawing 4 . 
[0145] Furthermore, by the means of communications using the electric wave 
constituted considering the wireless LAN card with which PC Card slot 14 was 
equipped as the I/O section, robot equipment 1a can exchange information 
among other robot equipment 1b, as shown in drawing 6 . 
[0146] thus, a thing exchangeable [ with the means of communications 
mentioned / information ] among other robot equipments - robot equipment — 
being concerned - others — when it met with robot equipment, it mentioned 
above - as - a greeting, a dance, etc. - etc. - predetermined processing can 
be performed. 

[0147] Next, it explains in more detail about the part which communicates with 
the infrared radiation in robot equipment 1. 



[0148] Robot equipment 1 is enabling the communication link by infrared 
radiation by the middleware layer 80, the virtual robot 110, the device driver 
layer 150, the bus controller 79, and the infrared-ray-communication port 78, 
as shown in drawing 18 . 

[0149] For example, the middleware layer 80, the virtual robot (layer) 110, and 
the device driver layer 150 are constituted as a software layer of robot 
equipment 1 , and the bus controller 79 is constituted in the hardware layer of 
robot equipment 1 . 

[0150] Moreover, the infrared-ray-communication port 400 makes the 
communication link port for the information transmission at the time of a 
communication link condition being connected among other robot equipments. 
Here, when a communication link condition is connected among other robot 
equipments, it is a time of robot equipment facing mutually. 
[0151] The middleware layer 80 constitutes the software which carries out 
generation of the information for controlling actuation of robot equipment 1 etc. 
About transfer of the information on the device driver layer 150 with this 
middleware layer 80, it is made through the virtual robot (layer) 110. 
[0152] The virtual robot 1 10 is a part which mediates between the information 
between the device driver layer 150 and the middleware layer which performs 
processing by predetermined agreement. That is, the virtual robot 1 10 is a 
part which functions as the information dealt with in the device driver layer 
150 and the information dealt with in the middleware layer 80 being processed 
smoothly. 

[0153] The device driver layer 150 is a part which controls the various devices 
of CPC device 25 grade mentioned above. Specifically, the device driver layer 
150 performs processing which outputs information from infrared output 
section 26a from the middleware layer 80 obtained through the virtual robot 
110. Moreover, the device driver layer 150 performs detection processing of 
the information from other robot equipments by infrared detecting-element 
26b. 

[0154] When robot equipment changes into the condition which can be 
communicated by such configuration (i.e., when robot equipment faces each 
other), exchange of the data between robot equipment comes to be made 



through the infrared-ray-communication port 400. 

[0155] For example, the robot equipment which transmits information minds 
ejection for information from the storage means (main memory) which does 
not illustrate with the bus controller 79 which controls a serial bus, minds an 
infrared-ray-communication port for the information concerned, transmits it to 
the robot equipment of a receiving side, and memorizes by the robot 
equipment side which receives information for a storage means (main 
memory) do not illustrate the information transmitted through an infrared-ray- 
communication port by the bus controller 79 in this way. Exchange 
(communication) of the information between robot equipment is made by such 
processing. In addition, a bus controller 79 is the serial bus controller 57 
shown in above-mentioned drawing 17 here. 

[0156] Communication between the robot equipment using the infrared-ray- 
communication port 400 is realized as follows. 

[0157] The data which go the infrared-ray-communication port 400 top in and 
out are passed to the virtual robot 110 which manages the whole robot 
equipment through the device driver layer 150 which manages a serial bus. 
And the reception and transmission of data which minded the infrared-ray- 
communication port 400 by the middleware layer 80 because the software 
module of the middleware layer 80 assigns connection to the virtual robot 110 
are attained. 

[0158] In the infrared-ray-communication middleware layer which the 
middleware layer 80 does not illustrate, it notifies having encountered other 
robot equipments to the application layer which performs predetermined 
processing. 

[0159] For example, the action which social (pair robot equipment) action of 
robot equipment is described by the behavioral model, and the application 
layer greets by the input from the middleware layer for infrared ray 
communication is described. 

[0160] Action which sends salutatory language to the robot equipment of 
others [ **** / that action which enables the communication link close to the 
pan of other robot equipments by such the application layer based on this 
advice is performed ] is performed, or processing which transmits information, 



such as an own attribute and level of growth, is performed. 

[0161] By the configuration which was described above, robot equipment 1 

can output the signal by infrared radiation by infrared output section 26a f and 

can receive the signal by the infrared radiation from other robot equipments 

by infrared detecting-element 26b, and can make the decision of 

predetermined action etc. based on the received information. 

[0162] In addition, the example of the function of the middleware layer 80 and 

the virtual robot 1 10 is explained below. 

[0163] The middleware layer 80 consists of a software county which offers the 
fundamental function of robot equipment 1 , the device and configuration of 
robot equipment 1 are taken into consideration, and the configuration is set up. 
The middleware layer 80 is constituted as shown in drawing 19 , it is divided 
roughly into the middleware layer 90 of a recognition system (input system), 
and the middleware layer 100 of an output system, for example, specifically, is 
constituted by the object group. 

[0164] In the middleware layer 90 of a recognition system, the information 
inputted from the outside is recognized through the virtual robot 110. Robot 
equipment 1 comes to be able to perform opting for action independently 
according to the information inputted from the outside etc. thereby. For 
example, the middleware layer 90 of a recognition system processes the raw 
data of devices, such as image data, and sensor data, sound data, and is 
constituted by the object group which outputs a recognition result. 
[0165] As an object which processes the data of a device, the distance 
detecting element 92, the touch sensor section 93, the color recognition 
section 94, the scale recognition section 95, the position detecting element 96, 
and motion detecting-element 97 grade are mentioned, for example. Here, 
"there is an obstruction" is recognized by the distance detecting element 92, it 
is recognized [ "it having been stroked" and "it having been struck", and ] by 
the touch sensor section 93, "a ball is red" is recognized by the color 
recognition section 94, "it fell" is recognized by the position detecting element 
96, and "the ball is moving" is recognized by the motion detecting element 97. 
[0166] Recognition of the information from the outside by such each object is 
made by the virtual robot 110. 



[0167] The virtual robot 110 delivers the data of the middleware layer 80 and 
the device driver layer 150 which constitutes the I/O system to the exterior, 
and functions as an object which carries out mediation with various device 
drivers and the object which operates based on the protocol between objects. 
Delivery of the information between the middleware layer 90 of a recognition 
system and the middleware layer 100 of an output system, and various device 
drivers will be made under the protocol between each object by this virtual 
robot 110. Here, the device driver layer 150 is made into the object allowed 
direct access by hardware layers, such as various devices, and is made as 
[ process / in response to interruption of hardware ]. 

[0168] The recognition information which each object acquired through such a 
virtual robot 1 10 is inputted into the input sentimental KUSUKON barter 91. 
[0169] Recognition information is changed into a meaningful character string 
by the input semantics converter 91 . As the command which controls action of 
robot equipment 1 consists of a character string, it considers as the form 
which can be edited freely, and the storage section memorizes and being 
mentioned above, a user can know recognition information as meaningful 
information by changing recognition information into a character string by the 
input semantics converter 91. 

[0170] Thus, the processing at the time of meeting with other robot 
equipments by the middleware layer 90 of the recognition system constituted 
is made as follows, for example. 

[0171] When the communication link using a scale performs informational 

exchange with other robot equipments, the scale inputted into the microphone 

21 is recognized by the scale recognition section 95. 

[0172] Moreover, it is recognized by the infrared signal-recognition section 

which the infrared radiation inputted into infrared detecting-element 26b does 

not illustrate when the communication link using infrared radiation performs 

informational exchange with other robot equipments. 

[0173] In the middleware layer 90 of a recognition system, the recognition 

information acquired by the object of the infrared signal-recognition section is 

inputted into the input sentimental KUSUKON barter 91. 

[0174] By the input semantics converter 91, the recognition information 



mentioned above is changed into a meaningful character string, and the 
recognition information after changing into the control section of a high order 
is outputted. And it gets to know having encountered robot equipment using 
this recognition information, and predetermined processing is started. 
[0175] On the other hand, in the middleware layer 100 of an output system, 
control of the device for making predetermined action perform to robot 
equipment based on such recognition information etc. is performed. For 
example, the information (command) from the virtual robot 1 10 is sent to the 
middleware layer 100 of an output system through the command server which 
is not illustrated. 

[0176] In the middleware layer 100 of an output system, such information 
(command) is first inputted into the output semantics converter 101. 
[0177] The content of the command inputted as a character string which has a 
meaning as for the input semantics converter 101 is interpreted, and the 
content is handed over by each desired object. 

[0178] The object group which constitutes the middleware layer 100 of an 
output system is constituted for every moving function of robot equipment. 
[0179] Specifically as an object which constitutes the middleware layer 100 of 
an output system, the attitude control section 102, the motion playback 
section 105, the fall return section 106, the tracking section 107, the walk 
module section 108, the LED burning section 103, and sound playback 
section 104 grade are mentioned, here, the control about "motion playback" 
should do by the motion playback section 105 - the control about "a fall 
return" should do by the fall return 106 - the control about "flattery actuation 
of an object" should do according to tracking 101 - the control about "a walk" 
is made by the walk module section 108. In addition, "tracking" is actuation 
which continues looking at the object which moves, and the actuation which 
specifically continues turning the head to the object which moves. For 
example, when performing such actuation, it is directly used as information at 
the time of the recognition information on the color recognition section 94 and 
the motion detecting element 97 being the "tracking." Moreover, since these 
control is accompanied by change of the position of robot equipment 1, the 
management about the information on a position is made by the position 



management 102. Moreover, the control about a "sound" is made by the 
sound output section 104, and the control about "burning of an eye (LED)" is 
made by the LED burning section 103. 

[0180] The informational (command) content is interpreted by the output 
semantics converter 101 by such middleware layer 100 of an output system, 
and the object of motion playback section 105 grade which was mentioned 
above according to the content controls various devices by it. 
[0181] Specifically, the servo command value of each fastener of robot 
equipment 1, an output sound, and output light (LED of an eye) are generated 
and outputted for every function. 

[0182] By such middleware layer 100 of an output system, when it meets with 
other robot equipments, the following predetermined processings are 
performed. 

[0183] For example, when it meets with other robot equipments, processing 
which discovers predetermined action is performed. Specifically, the device 
relevant to actuation of "greeting" is controlled by the middleware layer 100 of 
an output system. 

[0184] Moreover, when it meets with other robot equipments, processing 
which exchanges information is performed. When the communication link 
using infrared radiation specifically performs informational exchange, infrared 
output section 26a is controlled, a signal is outputted, and when the 
communication link using a scale performs informational exchange, control of 
a loudspeaker 23 is made by the sound playback section 104. 
[0185] In addition, the command inputted into the middleware layer 100 of an 
output system is not limited to an above-mentioned command, and the 
command of the action which animals, such as being "advance", it being 
"retreat", "it being glad", "it barking", "it sleeping", "gymnastics being carried 
out", "it being surprised", and "tracking", discover is also mentioned. 
[0186] Furthermore, in the middleware layer 100 of this output system, it also 
performs detecting the situation (for example, termination result of a device of 
operation) of the device by action of operation. 

[0187] By control of each device being made based on a command by the 
middleware layer 100 of such an output system, robot equipment 1 can 



discover the action according to a command now. 

[0188] Moreover, it is also made by that a user can change actuation of each 

part performed by the command in accordance with liking by remembering in 

the storage section that such response-related information was mentioned 

above as information which can be edited as a character string. 

[0189] As stated above, the middleware layer 80 and the virtual robot 110 are 

constituted. 

[0190] Next, the example of the software layer of robot equipment 1 is 
explained. The software layer is constituted as shown in drawing 20 . 
[0191] A software layer is divided roughly and consists of the application layer 
120, the middleware layer 80, a manager object layer 130, a robot server 
object layer 140, and a device driver layer 150. Furthermore, about the 
manager object 130, it has the object manager 131 and the service manager 
132. Moreover, about the robot server object, it has the design robot 141, the 
power manager 142, the virtual robot 143, and the device driver manager 143. 
these — an outline — it functions as follows. 

[0192] The application layer 120 is described by action which greets when it 
meets with other robot equipments, as it is described by the program which 
robot equipment is made to cause and predetermined action etc. was 
mentioned above. 

[0193] It functions as connecting the middleware layer 80 as the application 
layer 120 and other layers. For example, the middleware layer 80 has the 
function which notifies the detection result by infrared detecting-element 26b 
to the application layer 120 as an encounter to other robot equipments, as 
mentioned above. 

[0194] In the manager object layer 130, the object manager 131 manages 
starting of the application layer 120 and the middleware layer 80 and 
dissipation, and a service manager 132 functions as a system object which 
urges connection to each object based on the initial entry between the objects 
described by the connection file. 

[0195] Moreover, the device driver layer 150 is the object allowed to carry out 
direct access to the device driver set 151 (for example, hardware layer of 
CPC device 25 grade mentioned above). That is, the control section of the 



right above which controls the device of a hardware layer is constituted. This 
device driver layer 150 processes in response to interruption of hardware. 
[0196] Moreover, in the robot server object layer 140, the dither indolo bot 141 
managed the configuration of robot equipment 1 etc., the power manager 142 
did power-source management, and the device driver manager 143 has 
managed access of the device by which external connection etc. is made, for 
example, a personal computer, and a PC card. 

[0197] And in the robot server object layer 140, the virtual robot 110 makes 
the part which delivers information between the middleware layer 80 and 
various device drivers under the protocol between each object. 
[0198] (2) Explain a feeling model, an instinct model, etc. for the feeling model 
of robot equipment and an instinct model, next robot equipment 1 to opt for 
action independently. 

[0199] A feeling model aind an instinct model change based on an external 

factor or an inner factor, and thereby, robot equipment operates according to 

the condition of the feeling model which changed, or an instinct model, and 

opts for action as robot equipment of an autonomous mold. 

[0200] For example, an external factor and an inner factor show the specific 

recognition result, the specific action result, or time amount progress made 

into the information to which the condition (parameter) of a feeling model and 

an instinct model is changed. Here, a specific recognition result is mainly a 

fluctuation factor by the input, and a specific action result is the fluctuation 

factor of action to the Lord of stress having been canceled. 

[0201] Moreover, the feeling model and the instinct model are built in the 

application layer 120 in the software layer shown in drawing 20 . 

[0202] (2-1) As shown in feeling model drawing 21 of robot equipment, the 

feeling model 64 is built. 

[0203] The 1st thru/or the 3rd sensor 61 , 62, and 63 detect a user and the 
stimulus further given from the outside, such as an environment, and changes 
and outputs it to an electrical signal. The 1st thru/or the 3rd sensor 61, 62, 
and 63 are the speech recognition sensor which is not illustrated besides 
being Potentiometers 19a-19c, a touch sensor 20, a microphone 21, etc., an 
image color recognition sensor, etc., and changes and outputs the actuation 



whose user takes care of robot equipment 1 and which went to accumulate, 
and the uttered voice to an electrical signal. This electrical signal is supplied 
to the 1st and 2nd input assessment sections 71 and 72. 
[0204] The 1st input assessment section 71 evaluates the electrical signal 
supplied from the 1st thru/or the 3rd sensor 61 , 62, and 63, and detects 
predetermined feeling. Predetermined feeling here is the feeling of "joy." The 
1st input assessment section 71 supplies the assessment value of the 
detected feeling to the 1st feeling module 73. 

[0205] Predetermined feeling is assigned to the 1st feeling module 73, and the 
parameter of feeling fluctuates based on the assessment value of the feeling 
supplied from the 1st input assessment section 71. For example, when "joy" is 
assigned as feeling, the parameter of the feeling of "joy" will fluctuate based 
on the assessment value of "joy" supplied from the 1st input assessment 
section 71. The 1st feeling module 73 supplies a feeling parameter to the 
output selection section 75. 

[0206] Similarly, the 2nd input assessment section 72 also evaluates the 
electrical signal supplied from the 1st thru/or the 3rd sensor 61, 62, and 63, 
and detects predetermined feeling. Predetermined feeling here is the feeling 
of the resentment. The 2nd input assessment section 72 supplies the 
assessment value of the detected feeling to the 2nd feeling module 74. 
[0207] Predetermined feeling is assigned to the 2nd feeling module 74, and 
the parameter of feeling fluctuates based on the assessment value of the 
feeling supplied from the 2nd input assessment section 72. For example, 
when the "resentment" is assigned as feeling, the parameter of "resentment" 
feeling will fluctuate based on the assessment value of the "resentment" 
supplied from the 2nd input assessment section 72. The 2nd feeling module 
74 supplies a feeling parameter to the output selection section 75. 
[0208] In addition, with the gestalt of this operation, although "joy" and the 
"resentment" are mentioned as the example as predetermined feeling, it is not 
limited to this. Namely, "sadness", "surprise", "fear", or "dislike" may be made 
into predetermined feeling. 

[0209] The output selection section 75 judges whether the feeling parameter 
supplied from the 1st and 2nd feeling modules 73 and 74 is over the 



predetermined threshold, and the feeling parameter exceeding a threshold is 
outputted. Moreover, the output selection section 75 chooses and outputs the 
one where a feeling parameter is larger, when each of two feeling parameters 
from the 1st and 2nd feeling modules 73 and 74 is over the threshold. 
[0210] The action generation section 65 opts for the next action based on the 
condition of the feeling supplied from the output assessment section 75. That 
is, the action generation section 65 changes the feeling supplied from the 
output selection section 75 into the instruction which directs concrete action. 
And while the action generation section 65 supplies the information on an 
instruction that action is directed to the output section 66, it is made to feed 
back to the output assessment section 76. The output assessment section 76 
estimates the information on a directions instruction of the action supplied 
from the action generation section 65, and it controls by it to change the 
feeling parameter corresponding to the action. That is, the output assessment 
section 76 changes the condition of feeling according to the action performed 
next. 

[021 1] This output assessment section 76 is made as [ determine / a 
behavioral model / action ], and, specifically, is mentioned later. 
[0212] The output section 66 outputs actually according to the action 
instruction (action for which it opted) from the action generation section 65. 
The output section 66 becomes by the actuators 22a-22d which drive the 
member equivalent to Legs 2a-2d, a head 3, a fuselage 4, etc., a loudspeaker 
23, etc., for example, drives a predetermined actuator, and a head 3 is rotated 
or, specifically, it outputs a cry etc. 

[0213] With such a feeling model 64, robot equipment 1 acts ******** to feeling 
according to the feeling parameter (condition of feeling) of the feeling model 
64. Concretely, processing in case the "resentment" is assigned to the 1st 
feeling module 73 at "joy" and the 2nd feeling module 74 is explained. In 
addition, the 1st sensor 61 is used as an image color recognition sensor, the 
2nd sensor 62 is used as a speech recognition sensor, and the following is 
explained by making the 3rd sensor 63 into a touch sensor 20 here. 
[0214] If the electrical signal corresponding to "the condition of stroking" is 
supplied from the electrical signal corresponding to the "yellow" from the 



image color recognition sensor (the 1st sensor) 61, the electrical signal 
corresponding to a frequency (for example, "RE") predetermined from the 
speech recognition sensor (the 2nd sensor) 62, and a touch sensor (the 3rd 
sensor) 63, the 1st input assessment section 71 will evaluate each signal, and 
will determine the assessment value of "joy." The 1st input assessment 
section 71 supplies the assessment value of "joy" to the 1st feeling module 73. 
The feeling module 73 makes the parameter of the feeling of "joy" increase 
based on the assessment value of "joy." The parameter of feeling is supplied 
to the output selection section 75. 

[0215] On the other hand, if the electrical signal corresponding to "the 
condition of having struck" is supplied from the electrical signal corresponding 
to the "red" from the image color recognition sensor 61, the electrical signal 
corresponding to a frequency (for example, "FA") predetermined from the 
speech recognition sensor 62, and a touch sensor 63, the 2nd input 
assessment section 72 will evaluate each signal, and will determine the 
assessment value of the "resentment." The 2nd input assessment section 72 
supplies the assessment value of the "resentment" to the 2nd feeling module 
74. The 2nd feeling module 74 makes the parameter of the feeling of the 
"resentment" increase based on the assessment value of the "resentment." 
The parameter of feeling is supplied to the output selection section 75. 
[0216] The output selection section 75 judges whether the feeling parameter 
supplied from the 1st and 2nd feeling modules 73 and 74 is over the 
predetermined threshold. Here, the feeling parameter of the "resentment" 
shall be over a threshold. 

[0217] While the action generation section 65 changes the feeling parameter 
of the "resentment" supplied from the output selection section 75 into the 
instruction which directs concrete action (it barks) and supplies it to the output 
section 66, it is made to feed back to the output assessment section 76. 
[0218] The output section 66 performs the output which followed the action 
instruction (it barks) from the action generation section 65. That is, 
corresponding voice is outputted from a loudspeaker 23. And such an action 
result is fed back to the output assessment section 76, when robot equipment 
1 barks, the "resentment" is emitted and it will be said that the feeling of the 



"resentment" is controlled, because the feeling parameter of the "resentment" 
of the 2nd feeling module 74 decreases. 

[0219] (2-2) As shown in instinct model drawing 22 of robot equipment, the 
instinct model 164 is built. 

[0220] Like the case in the feeling model 64, the 1st thru/or the 3rd sensor 61, 
62, and 63 in drawing 22 detect a user and the stimulus further given from the 
outside, such as an environment, and changes and outputs it to an electrical 
signal. This electrical signal is supplied to the 1st and 2nd input assessment 
sections 171,172. 

[0221] The 1st input assessment section 171 evaluates the electrical signal 
supplied from the 1st thru/or the 3rd sensor 61 , 62, and 63, and detects a 
predetermined instinct. A predetermined instinct here is the instinct of "love 
avarice." The 1st input assessment section 171 supplies the assessment 
value of the detected instinct to the 1st instinct module 173. 
[0222] A predetermined instinct is assigned to the 1st instinct module 173, 
and the parameter of instinct fluctuates based on the assessment value of the 
instinct supplied from the 1st input assessment section 171. For example, 
when "love avarice" is assigned as an instinct, the parameter of the instinct of 
"love avarice" will fluctuate based on the assessment value of the "love 
avarice" supplied from the 1st input assessment section 171. The 1st instinct 
module 173 supplies an instinct parameter to the output selection section 175. 
[0223] Similarly, the 2nd input assessment section 172 also evaluates the 
electrical signal supplied from the 1st thru/or the 3rd sensor 61, 62, and 63, 
and detects a predetermined instinct. A predetermined instinct here is the 
instinct of "appetite." The 2nd input assessment section 172 supplies the 
assessment value of the detected instinct to the 2nd instinct module 174. 
When the information on the residue of a dc-battery is inputted from the 1st 
sensor 61 , the 2nd input assessment section 1 72 evaluates this as 
information on appetite, and, specifically, supplies this assessment value to 
the 2nd instinct module 174. 

[0224] A predetermined instinct is assigned to the 2nd instinct module 174, 
and the parameter of instinct fluctuates based on the assessment value of the 
instinct supplied from the 2nd input assessment section 172. For example, 



when "appetite" is assigned as an instinct, the parameter of the instinct of 
"appetite" will fluctuate based on the assessment value of the "appetite" 
supplied from the 2nd input assessment section 172. The 2nd instinct module 
174 supplies an instinct parameter to the output selection section 175. 
[0225] In addition, with the gestalt of this operation, although "love avarice" 
and "appetite" are mentioned as an example as a predetermined instinct, it is 
not limited to this. Namely, "motion avarice", "curiosity", etc. may be made into 
a predetermined instinct. 

[0226] The output selection section 175 judges whether the instinct parameter 
supplied from the 1st and 2nd instinct modules 173,174 is over the 
predetermined threshold, and the instinct parameter exceeding a threshold is 
outputted. Moreover, the output selection section 175 chooses and outputs 
the one where an instinct parameter is larger, when each of two instinct 
parameters from the 1st and 2nd instinct modules 173,174 is over the 
threshold. 

[0227] The action generation section 65 opts for the next action like the case 
in the feeling model 64 mentioned above based on the condition of the instinct 
supplied from the output assessment section 175. That is, the action 
generation section 65 changes the instinct supplied from the output selection 
section 175 into the instruction which directs concrete action. And while the 
action generation section 65 supplies the information on an instruction that 
action is directed to the output section 66, it is made to feed back to the output 
assessment section 176. The output assessment section 176 estimates the 
information on a directions instruction of the action supplied from the action 
generation section 65, and it controls by it to change the instinct parameter 
corresponding to the action. That is, the output assessment section 176 
changes the condition of instinct according to the action performed next. 
[0228] In the output section 66, the output which followed the action 
instruction from the action generation section 65 as mentioned above is 
performed. 

[0229] With such an instinct model 164, robot equipment 1 acts ******** to 
instinct according to the instinct parameter (condition of instinct) of the instinct 
model 164. Concretely, processing in case "appetite" is assigned to the 1st 



instinct module 173 at "love avarice" and the 2nd instinct module 174 is 
explained. In addition, the 1st sensor 61 is made into a touch sensor 20, and 
the following is explained here by using the 2nd sensor 62 as a dc-battery 
sensor (dc-battery manager). 

[0230] If the electrical signal corresponding to "the condition of being stroked" 
is supplied from a touch sensor 20 (the 1st sensor 61), the 1st input 
assessment section 171 will evaluate the signal, and will determine the 
assessment value of "love avarice." The 1st input assessment section 171 
supplies the assessment value of "love avarice" to the 1st instinct module 173. 
The instinct module 173 changes the parameter of instinct based on the 
assessment value of "love avarice." The parameter of instinct is supplied to 
the output selection section 175. 

[0231] On the other hand, if the electrical signal corresponding to "the 
condition (condition with few dc-battery residues) that he was hungry" is 
supplied from a dc-battery sensor (the 2nd sensor 62), the 2nd input 
assessment section 172 will evaluate the signal, and will determine the 
assessment value of "appetite." The 2nd input assessment section 172 
supplies the assessment value of "appetite" to the 2nd instinct module 174. 
The 2nd instinct module 174 makes the parameter of the instinct of "appetite" 
increase based on the assessment value of "appetite." The parameter of the 
instinct of "appetite" is supplied to the output selection section 75. 
[0232] The output selection section 75 judges whether the instinct parameter 
supplied from the 1st and 2nd instinct modules 173,174 is over the 
predetermined threshold. Here, the instinct parameter of "appetite" shall be 
over a threshold. 

[0233] While the action generation section 65 changes the instinct parameter 
of the "appetite" supplied from the output selection section 175 into the 
instruction which directs concrete action (for example, it lies down) and 
supplies it to the output section 66, it is made to feed back to the output 
assessment section 176. 

[0234] The output section 66 performs the output which followed the action 
instruction from the action generation section 65. That is, Legs 2a-2d are 
driven with Actuators 22a-22d, and it changes into the position which lies 



down. 

[0235] The above is explanation about the feeling model which robot 
equipment 1 has, and an instinct model. With such a feeling model and an 
instinct model, robot equipment changes the condition of feeling and instinct 
based on the external factor or inner factor which consists of a recognition 
result etc., and comes to take the action which made feeling and instinct 
express. Thereby, a user can appreciate now the feeling and instinct which 
change with an external factor and inner factors as action of robot equipment. 
[0236] and the time of robot equipment 1 meeting with other robot equipments 
— the condition (parameter) of such feeling or instinct — being concerned 
others - it sends to robot equipment. Other robot equipments with which such 
feeling and an instinct have been sent by this start the predetermined 
processing corresponding to such information. For example, other robot 
equipments change self feeling and the condition (parameter) of instinct 
corresponding to the condition (parameter) of the sent feeling or instinct. By 
such processing, other robot equipments come to express action for the 
feeling and instinct which were influenced by the feeling of surrounding robot 
equipment, and the condition of instinct. 

[0237] (3) Specifically about the action for which it opts according to the 
condition of a feeling model in which robot equipment carried out behavioral 
model ****, and an instinct model, it becomes the action based on a 
behavioral model. Next, the behavioral model in the action generation section 
65 is explained. 

[0238] The behavioral model has opted for the action output for operating 
robot equipment 1 by the sensor input, as shown in drawing 23 . Here, a 
sensor input is an input from the sensor for acquiring external information, 
such as the potentiometers 19a-19c of the CPC devices 25. Specifically, it 
considers as the information from the input semantics converter 91 that 
recognition information was acquired from the CPC device 25. 
[0239] The behavioral model M3 has two or more transition state tables with 
the different action object as a subsystem. As a subsystem is shown in 
drawing 24 , specifically A system management The system management F1 
made into the action object, and a position Managing The position 



management F2 made into the action object, and an obstruction Avoiding The 
obstacle avoidance F3 and reflective actuation which are made into the action 
object The echo F4 and feeling expression which are made into the action 
object The feeling expression F5 made into the action object, and actuation of 
general autonomous action It has the state transition table of record F10 
grade which sets preservation of autonomous action general F6 made into the 
action object, the game F7 which sets activation of a game as the action 
object, the instinct expression F8 which sets an instinct expression as the 
action object, the soccer F9 which sets actuation of soccer as the action 
object, and data as the action object. A behavioral model M3 It has opted for 
an action output which changes in the condition of considering as the object 
from a current condition based on such a state transition table. 
[0240] For example, the priority is given to each, and it is connected with the 
state transition table so that high action of significance may be performed 
preferentially. In this example, the priority is high in the sequence of record 
F10, soccer F9, the instinct expression F8, a game F7, autonomous action 
general F6, the feeling expression F5, echo F4, obstacle avoidance F3, the 
position management F2, and a system management F1. By this It comes to 
perform preferentially to the sensor input from the CPC device 25 in order of a 
system management F1, the position management F2, obstacle avoidance F3, 
echo F4, the feeling expression F5, autonomous action general F6, a game 
F7, the instinct expression F8, soccer F9, and record F10. When two or more 
outputs (action) collide by specifically attaching a priority in this way, high 
action of a priority comes to be chosen. 

[0241] Moreover, the principle of the algorithm called the probability finite 
automaton which determines the condition of changing probable about a state 
transition table based on transition probability, for example is used. 
[0242] A probability finite automaton is an algorithm determined more 
probable based on the transition probability P1 set [ whether it changes to 
other nodes NODE1 - NODEn, and ] up from one node NODE0 to the arc 
ARC1 - ARCn which connect between each node NODE0 - NODEn(s), 
respectively thru/or Pn, when the condition of n (n is integer.) individual is 
expressed as a node NODE0 - NODEn, as shown in drawing 25 . Here, in 



order to make an arc change between each condition which defined 
beforehand the condition that equipment (robot equipment 1) was realized, 
and defined actuation of equipment, it shows actuation of the equipment at 
the time of changing between each condition. 

[0243] By applying the algorithm of such a probability finite automaton to a 
state transition table, when current is in the 1st node NODE0, the following 
node is determined based on the information for state transitions, such as a 
current condition and a sensor input of the CPC device 25. 
[0244] In addition, about a behavioral model, as mentioned above, it is not 
limited to performing an action output based on a state transition table, and 
means other than this can also be taken. For example, a behavioral model 
can also be built using the neural network who comes to refer to the 
information processing mechanism in a neuron network. 
[0245] Moreover, it cannot be overemphasized that the subsystem which 
constitutes a behavioral model is not limited to the above mentioned. 
[0246] And on the occasion of an action output, as shown in drawing 23 , refer 
to the instinct value (instinct parameter) which is the output signal of the 
feeling value (feeling parameter) which is the output signal of a feeling model, 
and an instinct model for a behavioral model M3. 
[0247] In the feeling model M1, as mentioned above, while a feeling 
parameter fluctuates according to the input assessment value based on the 
sensor input from the CPC device 25, it fluctuates according to the output 
assessment value acquired when action is taken. Namely, as for the feeling 
model M1, a feeling parameter is updated by input assessment and output 
assessment. In addition, the feeling model M1 changes with what is depended 
on a reaction from the external world at an input, the thing to depend on an 
internal state, or the passage of time, and it is based on sadness, fear, 
surprise, dislike, etc. other than the resentment mentioned above or joy (joy). 
[0248] Similarly, in the instinct model M2, while an instinct parameter 
fluctuates according to the input assessment value based on the sensor input 
from the CPC device 25, it fluctuates according to the output assessment 
value acquired when action is taken. That is, an instinct parameter is updated 
by input assessment and output assessment also about the instinct model M2. 



In addition, the instinct model M2 mainly makes an internal state a factor, 
changes gradually, and is a model based on desire to the Lords, such as 
appetite, motion avarice, love avarice, and curiosity. 
[0249] Refer to the instinct value (instinct parameter) which is the output 
signal of the feeling value (feeling parameter) which is the output signal of 
such a feeling model, and an instinct model for a behavioral model M3 in the 
case of the decision of action. 

[0250] Furthermore, as a behavioral model M3 is shown in drawing 23 , 
renewal of an action selection probability is made with the study module M4. 
[0251] The study module M4 is a module for making the information on past 
reflect in future action etc., for example, learns the past action. For example, 
the study module M4 changes the action selection probability of the 
subsystem (state transition table) which constitutes a behavioral model M3 
based on a study result. Thereby, selection of the subsystem with which the 
information on past was reflected comes to be made. 

[0252] Specifically, as for the study module M4, an instruction signal changes 
reception and a study condition. An instruction signal is the information which 
is related to instruction of study of the recognition results which the above- 
mentioned input semantics converter 91 obtains, for example, the information 
"it was struck" and "it was stroked." 

[0253] The study module M4 changes the action selection probability relevant 
to the action over the past several times, when such an instruction signal is 
received. For example, the study module M4 makes low the action selection 
probability of some actions taken just before that when an instruction signal 
was the information on "having been struck", and when an instruction signal is 
the information on "having been stroked", it makes high the action selection 
probability of some actions taken just before that. By such actuation, robot 
equipment ceases to discover the action carried out just before being struck, 
for example, and comes to discover frequently the action carried out just 
before being stroked. 

[0254] The above behavioral models M3 opt for final action with reference to 
the instinct value which shows the feeling value which shows the feeling 
parameter which changes with an input assessment value and output 



assessment values, and an instinct parameter with the subsystem from which 
a priority etc. changes with study modules M4 further. 

[0255] By the action selection module 180, the predetermined subsystem in a 
behavioral model M3 (action) is chosen, and it outputs to the output section 
66 which showed the selected action to drawing 22 . The CPC device 25 is 
controlled, for example, hand and foot, the head, a tail, etc. are operated, and 
the action concerned is made to complete in the output section 66, so that it 
may become the action chosen with the action selection module 180. And it is 
fed back to the feeling model M1 and the instinct model M2 which considered 
as the output assessment value which this actuation mentioned above, and 
were mentioned above. 

[0256] In addition, specifically about carrier delivery of the information 
between th.e action selection module 180 and the CPC device 25, it is carried 
out through the above-mentioned output semantics converter 101. 
[0257] (4) The growing model robot equipment 1 of robot equipment has the 
growing model for opting for the action according to a growth step further. A 
growing model is a model to which robot equipment 1 changes action or 
actuation as if the real animal "grew." 

[0258] Robot equipment is made as [ discover / by this growing model / the 
action according to growth level (growth degree) ]. Specifically, robot 
equipment 1 is made as [ carry out / by the growing model / action according 
to four "growth steps", "youth", "boyhood", "adolescence", and "adulthood", ]. 
[0259] A growing model is equipped with a behavioral model which was 
mentioned above for every growth step of "youth", "boyhood", "adolescence", 
and "adulthood", and, specifically, is made as [ perform / action according to 
growth ] by choosing the behavioral model according to each growth step. For 
example, difficulty, complicatedness, etc. of action or actuation are expressing 
the difference arising from the "growth step" of a behavioral model. 
Specifically, it is as follows. 

[0260] The behavioral model of "youth" so that a step may be made small and 
it may be "toddling" about a "walk condition" So that it may become the motion 
with "he walks", "it standing", and extent "that goes to sleep" only "simple" 
about a "motion" Moreover, further, the amplification factor of a sound signal 



is reduced about a "sound", and it is made as [ become / a "small short" cry ] 
so that the same action may be repeated, it may be made to perform it about 
"action" and it may become "monotonous" action. 

[0261] And it is carrying out by monitoring continuously and counting the 
generating about two or more elements (these being hereafter called growth 
element.) which participate in "growth" decided beforehand, such as 
predetermined action and actuation, about transition of such a growth step. 
[0262] When the threshold to which the total value (henceforth the 
comprehensive experience value of a growth element) of the cumulative 
frequency of each growth element was beforehand set considering the 
cumulative frequency (counted value) of this growth element as information 
which shows a growth degree is specifically exceeded The behavioral model 
to be used is changed, namely, it changes into the behavioral model of the 
"boyhood" when growth level (level, such as difficulty of action or actuation 
and complicatedness) is higher than the behavioral model of "youth", and the 
growth step is made to change. 

[0263] Here, a growth element is the predetermined action and the actuation 
of the consolidation study which becomes by the count of a success of the 
command input using a sound commander (remote controller), the sensor 
input through the touch sensor 20 applicable to "it stroking", and "striking", the 
action for which it opted, and actuation etc., the sensor input through the 
touch sensor 20 which does not correspond to "it stroking", and "it striking", 
and "it playing with a ball" etc. 

[0264] And after making a growth step change in this way, the behavioral 
model of the "boyhood" which is the growing model which changed is followed, 
for example, making rotational speed of each actuator 22 quick about a "walk 
condition" etc. -- carrying out -- "- a few - firmly -- " - so that he may walk So 
that the number of motions may be made to increase about a "motion" and it 
may become the motion with "advanced and complicated" a few So that it 
may become the action which opted for the next action with reference to pre- 
action about "action", and had "a few is the object" Moreover, the voice output 
from each actuator 22 or a loudspeaker 23 is controlled to extend the die 
length of a sound signal S6 about a "sound", and to gather an amplification 



factor, and to become a cry for a long time with "loud" a few. 
[0265] Like this, after this, whenever it exceeds each threshold with which the 
comprehensive experience value of a growth element made it correspond to 
"adolescence" and "adulthood", respectively, and was beforehand set as them, 
the die length and the amplification factor of a sound signal which make a 
sequential change at the behavioral model of the "adolescence" when a 
"growth step" is more high, or "adulthood", and give a behavioral model to the 
rotational speed and the loudspeaker 23 of each actuator 22 according to the 
behavioral model concerned are gathered gradually. 

[0266] By growing model which was described above, robot equipment 1 A 
"growth step" goes up (that is, it changes from the "boyhood" from "youth", 
and "boyhood" to "adulthood" from "adolescence" and "adolescence".). It 
follows. A "walk condition" from "toddling" to "a firm walk" a "motion" - from 
[ "simple" ] - "~ altitude and complicated" - "action" -- "acting with the object" 
from "monotone" — and it comes to make action express so that a "sound" 
may change from "it is small short" gradually "for it to be large for a long time" 
[0267] And robot equipment 1 is exchanged among other robot equipments, 
as the information on the self growth step specified by such self growing 
model was mentioned above as information on growth level. Thereby, robot 
equipment 1 is made as [ opt / for action / according to the growth level of the 
robot equipment of the partner who met ], as mentioned above. 
[0268] In addition, this invention is not limited to the gestalt of above- 
mentioned operation. 

[0269] For example, although two or more robot equipments are made as 
[ discover / by recognizing existence of other robot equipments / the action for 
pair two or more bases, such as a dance, ], a transition state probability can 
also be changed according to the recognized number. For example, it runs or 
the transition probability of action, BANZAI, is gathered. Specifically, transition 
probability is determined in consideration of crowd psychology etc. 
[0270] Moreover, based on information [ information / which is acquired by 
"mating of robot equipment" / family-line ], such as delivery, family line, twin, 
and parent and child, a behavioral model, transition probability, etc. can also 
be changed together with ID between robot equipment together. The value of 



joy of a feeling parameter may be raised, or in the case of twin, a feeling 
parameter modification means is adjusted, and you may make it seldom 
increase the feeling value of the resentment by this, so that it may not get 
angry. 

[0271] Moreover, it can send together [ the distance information between 
robot equipment 1 ], and the degree of effect can also be changed with 
distance. 

[0272] Moreover, although it is made to greet about the directive sensor using 
infrared radiation with directivity etc., it is not limited to this. For example, the 
mark is given to the position of one robot equipment, and when it has been 
recognized with the camera whose robot equipment of another side is an 
image pick-up means, it can greet. 
[0273] 

[Effect of the Invention] By having the control means which starts 
predetermined processing, when other robot equipments are met with the 
predetermined sense, when the robot equipment concerning this invention 
meets with other robot equipments and the predetermined sense, it can 
discover predetermined processing of information-interchange action etc. 
[0274] moreover, the control approach of the robot equipment concerning this 
invention is starting predetermined processing, when other robot equipments' 
are met with the predetermined sense, and when it meets robot equipment 
with other robot equipments and the predetermined sense, making 
predetermined processing of information-interchange action etc. discover cuts 
it. 

[0275] Moreover, when the robot equipment concerning this invention enters 
in a predetermined field from other robot equipments, predetermined [, such 
as information-interchange action, ] can make it discover by having the control 
means which starts predetermined processing, when it enters in a 
predetermined field from other robot equipments. 

[0276] Moreover, the control approach of the robot equipment concerning this 
invention can make robot equipment start predetermined processing of 
information-interchange action etc. by starting predetermined processing, 
when it enters in a predetermined field from other robot equipments, when it 



enters in a predetermined field from other robot equipments. 
[0277] Moreover, a growth degree detection means to detect the degree of 
growth of other robot equipments which are in a self perimeter, By having the 
control means which starts predetermined processing according to the degree 
of growth of other robot equipments which the growth degree detection means 
detected According to the degree of growth of other robot equipments which 
detected the degree of growth of other robot equipments which are present in 
a self perimeter with the growth degree detection means, and the growth 
degree detection means detected, predetermined processing can be started 
by the control means. 

[0278] Thereby, robot equipment can start predetermined processing 
according to the degree of growth of other robot equipments which are 
present in a self perimeter. 

[0279] Moreover, the control approach of the robot equipment concerning this 
invention By having the growth degree detection process of detecting the 
degree of growth of other robot equipments which are present in a self 
perimeter, and down stream processing which starts predetermined 
processing according to the degree of growth of other robot equipments 
detected at the growth degree detection process Robot equipment can be 
made to start predetermined processing according to the degree of growth of 
other robot equipments which are present in a self perimeter. 
[0280] Moreover, a receiving means to receive the map information to which 
the robot equipment concerning this invention is transmitted from other robot 
equipments, By having the control means which controls action based on a 
location detection means to detect the current position, and the currency 
information acquired by detection of a location detection means and the map 
information which the receiving means received a receiving means receiving 
the map information transmitted from other robot equipments, and controlling 
action by the control means based on the currency information acquired by 
detection of a location detection means and the map information which the 
receiving means received cuts. 

[0281] Thereby, robot equipment is movable to the predetermined specified 
substance based on the map information acquired from other robot 



equipments. 

[0282] Moreover, the control approach of the robot equipment concerning this 
invention can move to the predetermined specified substance to robot 
equipment based on the map information which acquired from other robot 
equipments by having the migration process which robot equipment moves to 
the predetermined specified substance based on the receiving process at 
which robot equipment receives the map information transmitted from other 
robot equipments, and the information on the current position and the map 
information which received at a receiving process. 

[0283] Moreover, the map information which produced map information with a 
map information production means based on the situation of the perimeter 
moved and obtained by having a map information production means produce 
map information based on the situation of the perimeter which the robot 
equipment concerning this invention moves and is obtained, and a map 
information-storage means to by_which the map information which a map 
production means produced is memorized, and a map production means 
produced can be memorized by the map information-storage means. 
[0284] Thereby, robot equipment produces map information, and it can hold it 
in order to provide other robot equipments with this map information. 
[0285] Moreover, the control approach of the robot equipment concerning this 
invention can make hold, in order make robot equipment produce map 
information and to provide other robot equipments with this map information 
by having the map information creation process which produces map 
information based on the situation of the perimeter which robot equipment 
moves and is obtained, and the storage process which memorize the map 
information which produced with a map making process for a map 
information-storage means. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view showing the appearance of the robot 
equipment of the gestalt of operation of this invention. 

[Drawing 21 Robot equipment is the perspective view showing signs that ** is 
carried out autonomously. 

[Drawing 31 It is the perspective view showing the robot equipment for which 
information is exchanged by the means of communications using infrared 
radiation. 

[Drawing 4] It is the perspective view showing the robot equipment for which 

information is exchanged by the means of communications using a scale. 

[Drawing 51 It is the block diagram showing robot equipment equipped with 

the means of communications using an electric wave. 

[Drawing 61 It is the block diagram showing the robot equipment for which 

information is exchanged by the means of communications using an electric 

wave. 

[Drawing 71 It is drawing used in order to explain the robot equipment which 
greets, when other robot equipments are faced. 

[Drawing 81 When it enters in other robot equipments and a predetermined 
distance, it is drawing used in order to explain the robot equipment which 
carries out predetermined processing. 

[Drawing 91 It is drawing used in order to explain the robot equipment which 
produces the map information on a chamber. 

[Drawing 101 It is the block diagram showing the configuration of the robot 
equipment of the gestalt of other operations concerning this invention. 
[Drawing 111 It is drawing used in order to explain the case where take 
adjustment of map information and it moves. 
[Drawing 121 It is drawing used in order to explain the case where 
coordination actuation by two or more robot equipments is performed. 
[Drawing 131 It is drawing showing the configuration of the software in the 
robot equipment which manages action of two or more robot equipments etc. 
[Drawing 14] It is drawing showing the example of the robot control script for 
controlling action of two or more robot equipments. 

[Drawing 151 It is drawing showing the "wave" actuation by coordination action 



of two or more robot equipments. 

[Drawing 16] It is the block diagram showing the circuitry of robot equipment. 
[Drawing 17] It is the block diagram showing the signal-processing section of 
robot equipment. 

[Drawing 18] It is the block diagram showing the configuration in the robot 
equipment for communicating using infrared radiation. 

[Drawing 191 It is the block diagram showing the middleware layer 80 and the 
virtual robot 110 which are constituted in the software layer of robot 
equipment. 

[Drawing 201 It is the block diagram showing the example of the software layer 
of robot equipment. 

[Drawing 211 It is the block diagram showing the feeling model of robot 
equipment. 

[Drawing 221 It is the block diagram showing the instinct model of robot 
equipment. 

[Drawing 231 It is the block diagram showing the behavioral model of robot 
equipment. 

[Drawing 241 It is the block diagram showing the subsystem of an above- 
mentioned behavioral model. 

[Drawing 251 It is drawing used in order to explain a stochastic automaton. 
[Description of Notations] 

1 Robot Equipment, 5 Control Means, 6 Transmitting Means, 7 Receiving 
Means, 8 Storage Means, 9 Location Detection Means, 10 Map Production 
Means, 21 Microphone, 23 Loudspeaker, 26 Means of Communications, 14 
PC Card l/F 



